‘TOBER 25 CENTS 


ZS RK 


Radiola 
Grand 


'TH the Radiola Grand, 
radio takes on new mean- 
ing. The simplicity of tuning in 
—just a knob or two to turn. The 
big distances it covers—picking 
up far-away stations with volume 
enough to filla room. The per- 
fection of tone with which the 
loudspeaker—carefully built in 
like the horn of a fine phono- 
graph—gives forth the music and 
speech, All this—combined in a 
cabinet of skillful workmanship 
and tasteful design—places radio i} 
in the home where beauty counts 
—and performance. 


> 


a 


Points to Note: 


All the batteries —dry cells —are 
hidden away inside. 


You can regulate the volume of 
sound by a control that governs the 
i loudspeaker. 


For long distance, plug in the head- 
phones. Coast to coast reception 
is no unusual record for Radiola 
Grand! 


Famous for true reception, undis- 
This wmbot torted. For keen sensitivity. And 
haeatiey for beauty. ‘ 
‘ea Radiola Grand and Mahos- 
any Stand with “B" bat- 


teres and 4 Radiotron WD. “There's a Radiola for every purse” 


$350.00 the nearest Rade or Electra! Sere 


Radio Corporation of America 


Sales Deporoment District Sales Ofc 
35 Broaden 10'S0 LaSalle Sect 433 California Street 
‘Bere. 2080, ‘New Yook ‘Chicago, inate San Francisco, California 


‘Picuae send me your free 


You can make 
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a week! 


You Can Learn 
g AT H ce] M Er 


Learn Auto Mechanics 
Electricity, Tires, Welding, Battery 


Learn to do 
Any Job! 


| train you to hold down 
these big-pay Jobs: 


RADIO COURSE 
‘FREE 
This Month 


Mail Coupon TODAY! 


SS 
SUCCESS COUPON 


BATTERY EXPERT $2400 up 


B. W. COOKE, President 


Cooke Auto School Cooke 
Dept. 196, 


sm s.torop sty chicas ff a 


Three new Victrola model: 


‘The three new Victrola models illus- 
trated herewith incorporate Victrola 
musical quality in cabinets reflecting all 
the skill of the master designers of other 
generations—a perfect combination of 
art and utility with moderate cost, re- 
sulting from our unequalled facilities 
and long experience. 

Fully equipped with albums, Victrola f 
No. 2 sound-box, new improved Victor 
tapering tone-arm and goose - neck 
sound-box tube, full-floating amplifier, 
speed indicator and the simple, reliable 
Victor motor. 

Built entirely in the Victor factories, 
which are the largest devoted entirely to 
the production of one musical product. 

In buying a talking-machine consider 
that you must choose the Victrola or a 
something you hope will do as well and 
remember that the Victrola—the stand- 
ard by which all are judged—costs no 
more. 


A selected list of Victor Records 
illustrating Victor quality 


Lucia—Sextet 


Vieteota No, 400 
Mahogany, $250, Electric, $290 


Vietr 
Walnue, $250 


Berceuse from Jocelyn, 
Elegie—Métodie cs 
Song of the Volga Boatmen C 


Whispering Hope Gluck and Homer S754 1.50 

Ave Maria (Schubert 74563 1.75 

Paderewski 74583 1.75 

Sicicol seas yera (The Wren) e472 1.25 
Mahogany, $300" Electric, $30 i} Victor Symphony Orchestra 35717 1.25 


Wattz of the Flowers | 
National Emblem March ‘U.S. Marine Rand} 
Lights Out March Arthur Pryor's Band \ 498-78 


~wWictrola 


HIS Nile lid and on the labels for these Victor trade-marks 
Vict Talking Machine Company, Camden,N. J. 
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Free—this pair of Lincoln Bas-Relief Book-Ends 


an offer that can never be made again 


An amazingly liberal introductory offer on a 
thirty world’s masterpieces. Read below why 


‘OU have heard of Little Leather 
rary books,» There are. few 


selene, the bl, that auch an fer 


vie uae MacenLceee | S00RS in Saar ire ance: 
70,000,000 were sold riocto | TO EURTHER » ecto 


mew set of thirty of the Iwas worth atleast 


I's greatest masterpieces has been 
‘Mr this colton at 0 price of 


ever, how this extra- 
These book 


Wim. D. Mollai, etteor of The M 
Contest Closes Oct. 31, 1823 


well distributed in represent 
an homes, i will become 
far ab. theit previo 
fave a few thoustnd sets distributed 
made. Browning. Moore 
to readers of Popular Scence Monty. Poe 
: ke advantage frving 


Free 


fe Bite ae ily Bound hen Wide : 
Yolumes, books that every int Shakespeare Macterlinck Elbert Hub- PES Contest 2 Reine omy 
son wants to own, sold at the ama Yeats bard remem that then entre On 


Fey low price of ony $298 fora thirty emetic that the ent 
thi Randiome pair of Te thi offer too good to be true? or wan ‘ay. 

Ly nin kere are over SOO) pages im this set below. When the 
from $1.00 to $1.50, but given to you free. joan” "They arcu a vers twenient pe 

‘Thirty Books for the Price of One fesse but in ile moments while tsvelinn, sabe the 
The books themselves are works that is equal in quality to that sed 

no person, mindful of his friends, would eisthe SRE time within’ thirty: day 
care to confess he is not familiar with. papers "NOT cardboard. but a beautiful Will instantly te refunded. Can a fairer 
They are complete masterpieces, in some limp de luxe material. more durable than aier References: Popular 
Casey more than one, of much immortal leuther and wo handsomely emer tha 


jemi only #3 
Your leiare 


s ikiy or Manufacturers ‘rust 
Corer New York 


Authors ast 
y Bare Allen Dumas Lite Leather, Library Corporation 
Browsing — Whieman 354 Fourth Avenue, New York, N.Y. 7" 
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PopuLaR SCIENCE MONTHLY 


Most Wonderfully Mustrated, 


CIENCE and thought are inseparable 
reap relietes tle promt 
vention, has them rol ft 
inhiglie: Buteh ote eer ed 
more potent force is forethought. Fore- 
thought drives science forward. to new 
achievements, It is forethought that per- 
mits the scientist to peer into the future, to 
look over the edge of the present and to sce 
the nosds of coming generations. 


‘a ee 
ULES VERNE was not a scientist, but 

ssed the priceless gift of fore- 

thought. Fifty-four years ago, in “Twenty 
jousand Leagues under the Sea,” he 
fabricated a vivid picture of the modern 
submarine, Twenty-nine years later he 


prophesied that the United States would 
‘have mighty navies, not only on the bosom 
of the Atlantic and P: 

air, and 


* 
QE as amazit 


acific, but in the uj 
beneath the waters of the su 
2 

ing as these predictions, 
both of which have been fulfilled, is 
the prophecy of Admiral Moffett, chief of 
aviation, United States Navy, on page 30 
of this issue. He pictures an airship 900 
feet long, equal to the Leviathan in size, 
carrying a flect of airplanes as ocean steam- 
ers “now carry lifeboats, manned by a 
regiment of men and capable of encircling 
the globe in a couple of days. When such 
monsters of the air are practicable, they will 
draw the ends of the earth closer together. 
Its peoples will be united in closer under- 
standing, and we may take week-end trips to 
foreign lands as we now drive into the 
country in our automobiles. 


Seager 
FORETHOUGHT and courage _com- 
T° “bined in one man produced a scientist 
who has been called the. "supreme bene- 
factor of the human race” —Louis Pasteur. 
‘The dramatic life story of this great French- 
man is told on page 57. It was Pasteur who 
discovered 

germs, 


pper 
face.” 


See Table of Contents on page 127 


gm Magazine in the’ World 


Published in New York City at 
225 West Thirty-ninth Street 


blazed the path on which all modern sur- 
gery and medicine walks. He was jeered at, 
tallied an ignorant charlatan. But he per- 
severed and lived to see the scoffers at his 
feet. Millions are alive today who would 
be dead but for Pasteur. The whole world 
is this year observing the centenary of his 
birth and blessing his memory. 
res 
[OST of us, far from exercising fore- 
thought, do not use our brains enough 
even in th 
At least, that is the opinion which Dr. 
James J. Walsh, noted psychologist, ex- 
presses in a remarkable article on “Memory” 
Pe peas Se. Decici Wali ehones how bey 
the use of a simple “daily dozen” for the 
mind, all of us may strengthen our memories 
and make ourselves more efficient in carry- 
ing on the ordinary tasks of life. 
oe Ss 


iS 
FORETHOUGHT of the sort that carries 
even science into the future is being 
displayed today by Capt. Donald Mac- 
jillan, famous Polar explorer, who has 
sailed into the illimitable spaces of the Far 
North. He plans to plant landmarks on the 
glaciers so scientists of the future may know 
exactly when the next Age of Ice_is coming. 
In a thrilling article on page 48 Captain 
MacMillan tells how he will carry out this 
extraordinary scientific work and how he 


will attempt for the first time to make radio 


waves penetrate through the Northern 
Lights, broadcasting messages to us from 


the frozen Arctic. 
* 


* « 


THE forethought of oil men and auto- 
mobile engineers has furnished us with 
protection from the odd but fearful fire 
hazard that tiny sparks of static electricity 
may bring to motorists. How this is done is 
told on page 27. In fact, every article 
published in this number tells of 
something 
made pos- 


who found 
away of de- 
stroying 
them, who 
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magic pow- 
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thought. 
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¢ ordinary processes of thought. fF 
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Discovers New WayToTeach 


Salesmanship 
in 20 Weeks! 


After fifteen years an amazing new method has 
been formulated whereby it is possible for any 
ambitious man to get into this fascinating and 


ERE is the biggest discovery that has been 
made since men first began to prepare 
themselves for selling positions through spare 
time study at home. 
After fifteen years intensive study the National 
Demonstration Method has been perfected—and 
men can now step into a selling position inside of 
twenty weeks—with years of practical experience 
in their heads. 

‘This amazing discovery may well enable you to 
call yourself a MASTER salesman at the very 
beginning of your actual selling career, For, after 
all, MASTER salesmanship is nothing more than 
a knowledge of what to do in every situation: 


and this is what you will have learned from this 
new method. 

For the sales problems which every salesman 
meets during his experience have all been charted 
ach of 


and the most masterful way to handle 
these 64 conditions is shown you. In add 
the National Demonstration Method you will get 
the same wonderful groundwork of selling and 
business knowledge which has been responsible 
for the success of thousands in the past. 


How Well It Works 


This is the method that enabled Wagner—a 
fireman—without any previous business training 
or without any fluency as 
his shovel for a sampl 
poorly paid hard-worl 
fascinating of all prof 
$7,000 a year. 

After 3 months’ study, in his spare time, at 
home, it enabled H. D. Miller, 
of Chicago, a stenographer, to 
step out of a $100 a month 
job right into a $100 a week 
position. 

And I could cite hundreds 
of other instances, where these 
remarkable changes from 
poorly paid positions into this 
high salaried profession have 


ind to exchange his 
ion for the most 
ith a salary of 
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best paid of all professions in 20 weeks. 


By J. E. Greenslade 


been made after from 12 to 20 weeks of this easy, 
fascinating study. Men in every walk of life 
have made this change—farmers, laborers, me- 
chanics, bookkeeper, ministers—and even’ phy- 
ians and lawyers have found that Salesmanship 
rewards and could be learned 60 
quickly by this new method that they have pre- 
ferred to ignore the years they spent in reading 
law or studying medicine and have become 
master salesmen. 


What This Method Means to You 


Are you tired of doing routine work which wears a 
man out long before ime? Are you tired of the 
daily monotonous grind at a salary that makes it im- 
possible to get any of life's luxuries whatever? Are you 
tired of the uncertainty of permanence which is always 
a feature of the average clerical position? ‘Then why 
not decide to enter the profession where the earnings 
are high—where the constant demand for good 
men insure that one may never fear loss of a posit 
and where the work is so fascinating that ¢ play- 
ng an interesting game and getting paid for it? 


Get Free Book on Selling 

This amazing new demonstrating method—which gives 
you years of practical experience in less than § months— 
il explained in an interesting book called “Modern 
pe iains the wonderful oppor- 
tunities which exist in the selling field and tells all about 
our free employment service, Tt should be in the hands of 
every ambitious man who wishes to insure that his future 
will be a bright and prosperous one. It will be sent free 

and without obligation. Mail attached coupon today. 


National Salesmen’s Training Ass'n. 
Dept. 15-R, Chicago, Ilinois 


Au'n. 


Dept. 

Send me free hook “Modern Salewnanshif” which explains the New 
Demonstration Method and shows bow I can become a Master Sakina, 
‘This docs not obligate me in any way. 
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Age. Occupation 


@ 


re age 


‘Brant Domouny, 180 Maths Waablagton:D. 
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dvioney Making Opportunities 


for Popular Science’ Readers 


Another $25.00 


IN PRIZES 


‘To win one of these cash prizes is easy, and 
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Elactricity Needs You 
I WILL TRAIN YOU AT HOME 


Stop right here. This is YOUR opportunity! Electricity is calling you, and 
the Electrical Bosnets is in for a tremendous increase. But it needs more trained 
men—at big pay. By my Home Study Course in Practical Electricity I can 
train you for these positions. 


FREE! Earn $70 to $200 « a Weeks 


BIG ELECTRICAL ! da liking for Electricit 
IT 


tricity you can quickly grasp it by 
. You will find it intensely interes 

ndreds of men in the F 
YOU CAN ALSO 


BE.“aw Electrical Expert 


to prepare yourself for a real success? At the rate you 
you be in ten years from now? Have you the specialized 
training that will put yo ad to success? Have you ambition enough 
to prepare for succes 


You have the 


A fine outfit of Electrical 


REE and fully 
pot Lessons 0 
asily you can 


What are you d 


mbit so get busy. Tam 


Special newly 
Tess course w 
given away FREE 
Free Use of Laboratory 


large splendidly 


Valuable Book Free MyB 


J’ CHIEF ENGINEER 
has started many a / COOKE 

T will send a copy / 

to every person answering / 


come an Electrical Expert,” 


Chicago Engineering 
Works 


pai 
this advertisement! 


D 
7 Dept. 37, 2150 Lawrence Ave. 


1 Good intentions never 
Earn Money While Act Now! peek i / CHICAGO, ILL. 
Learning is action, alone, that counts. NOW IS THE /' 
I give you something yon can | TIME TO ACT. 1 gdptgn, Sims, You may tent me: 
oe ey te oe ae ec] 


L. L. COOKE, Chief Engineer 


CHICAGO / 
ENGINEERING = / 
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SJUSTOUT! === 


with your daily work. 
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FOR MEN AND WostEN. 
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More Money Making Opportunities 


‘on pages 4 to 20 


Special Bargain! 
The Famous Book of Etiquette 
NOWdao8 Sold at $332 

ON LY $128 


‘OU have this famous two-volume set that solves 
every social difficulty, that tells you exactly what to do, say, 

on. You have always wanted to 

hat give poise, 


For avery 
Limited Time 


two remarkable be se, dignity—self- 


confidence 

Here is your opportunity to secure the complete, 0 
BOOK OF ETIQUETTE at almost hal/ the usual publisher's price! Almost 
300,000 people h ie Book of Etiqzette at the regular price of 
$3.50. If you vve the same two authoritative and 


inal, authen 


fascinating ily $1.98, 

This amazing offer is for a short time only. ‘The demand for the Book of 

Etiquette at this great reduction will probably be 

so large that the Company must reserve the right 

to withdraw this offer at any time, You are 
id for your set at once, 


Solves Every Social 
Problem 


\dmittedly one of the 
of ite kind 
of, weddi 
F etiquette, dance 
for the seif-c 


the co ostess, » Nothing 


Are You Ever “Alone” in « Crowd? omitted. The Book of E A you every= 


thing you want to know, It will protect you! from sud- 


ette, the 
origin of is has’ been traced to its source, | For 
instance ‘after the 
bride, why a veil is worn, why’ the engaged girl is given 
will enjoy the Book of Etiquette. "And you will find it more useful than you ever 
Ke of this kind could be 


) . _ SEND NO MONEY 


Here 
at the spe 
No mor 
you the complete, two-volume 
privilege of giving the postman only $198 (plus a 
P Surely you are not going to ft this ofer ip by.” Clip and mail this cou 
you are thinking about it Nelson Doubleday, tnc., Dept. 2810, Garden 


USE THIS SPECIAL COUPON 


wr chance—take it! Let us send you the famous two-volume Book of Etiquette 
fer price. 

Decesary. Just clip and mail the coupan below to us at once. We will send 

4 he Bonk of Etiquette, and when i arives You faye the 

sw cents postage) for the regular $30 stl 

nd nai on NOW while 

New York, 


= Doubleday, Inc., Dept. 2510, Garden City, N. ¥. 


1 accept your spell fe. Vou may sed me the complete twowoltme act ofthe Book of Euauette 
wyes nantes Wel ie the postman only $1 plan ew conte pontagy tatend of $3.50, ve gat 
Seas’ "etn the pve yearning the ks anytime within Saye ol tir recip and my 
‘Soocy wil be refunded at ever iT demand i 
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the Great Shops of Coyne SS a 


We ir railroad fare to Chicago—the Electrical 
Center of the ‘World—from any place in the United States, MANUFACTURING 


mn 
Ceaing he eesical A 
in three months, Fit yourself for a big paying job. Get 

so youcan make big money as Fower 


tery man, radio expert, or you can go into business for EDUCATIONAL AND INSTRUCTION 


ae a 


x year. Eee 
Hundreds of our graduates today are making big money : Bir itd ene Ave, 
if ‘opportunity et 


"Gookheening I: # 


Fit Yourself for 
a Big Paying Job 


col Brine Sse” 


We 
Nobooksor useless theory. You the frvel ef the age. Comracting, SETTER, SNS, WAS ASE 
are trained on $200,000 worth installing and operating. Youcan build (amos Vireinn 

of electrical equipment. Every- Your own radio receiving set. 


thing from door bells to power The complete electrical course 
plants. You work on motors, Yyupracticaltrainingin Circuits House 
flenetators house wiringautos, Siar winding. Drang At, Tock 
teres radio, switchboards, snd Tracer Becca Bai 
power plants—everything to ing and Repairing a in ac 
make you an expert ready to Shp wich enables you to say a loor 
ack for farther 
charge: 


step right into a position pay- St'fou want or come 
ing from $45 to $100 a we training’ st ‘any time without 


Earn while you learn! We help students to secure jobs | 
to earn a good part of their expenses while studying | 
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More Money Making Opportunities 
‘on pager 4 to 20 
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Every few years however, the benches 
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TRAINING—by the development of some 
falability w do some special thing—were 
able to hold their own against depression. 


‘Dating this period, when men were strag- 
Jing to get on thelr feet once more, even 

EaStile-trained men did not always have it 

eet pbeand even for men, who have 
‘QUIPI 


easier BY FAR than that of the men who 
‘could offer merely WILLINGNESS TO 
WoRK. 


‘And in 
LASALLE-TRAINED MAN who was re- 
tained when others were let go—and in 
‘countless instances he won promotion. 
‘There comes to mind, for example, the 


countless instances it was the 


experience of Sidney Litchtenstein, of Phila- 


[phia, who in August, 1920—jast as the 
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Only One a Success 
—yet all had the same good opportunity! 


Thine Sivesalon in colon nec 
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Earn $2,400 to $10,000 a Year 


‘The man who would be a success inthe chances are so stronsly against their 
business today must beaspecialist, The getting big pay. Tut bok at the men 
market is already erowded with clerks, who are earning real big momey touayy 
stenographiers, accountants and detail Tn practically svcry cas we find thesa 
‘men of every description. That is why to be specialists! « 


RaDio REEDS TRAINED MEN 


ick Out the Jab You 
Want—We Wil Help 
You Get 
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EARN MONEY 


AT HOME 
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More Money Making Opportunities 


pages 4 to 20 
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It is now made possible for an} 
experience, to be trained for thi 
new easy system discovered by 
ive actual shop 


Every Branch of Electricty 


‘O matter what you want 
to learn, you will find it 
in this wonderful course. 

‘ou are taught all types of 
electrical work, such as house wiring 
(paying $8.00 a d Land 
sub-station opera 
nance ($2500 to $10,000 a year); auto- 
ile and tractor starting, lighting 
ition ($35 to $85 per week) 
electrical jobs and battery station 
ice ($40 week to $20,000 a year). 
You are taught motor maintenance, 
armature winding, illuminating 
gineering and line construction. Y 
are fitted to start right out and make 
good at any of these jobs. But the 
best thing about this training is that 
with the thorough knowledge of all 
these things you are fitted for the 
jobs at the top of your profession—the 
Nis pay jobs that give you the most 
portant positions. 


lectrical Jobs 


at Amazing Salaries 
Given to His Graduates 


Never befors has there 
heme pects 


PoE Seniek sans Ey SpremnameExcoeeen 


one, regardless of education or 
ese big pay jobs. 
Mr. Smith i 


Men Needed 


Every day Mr. Smith gets requests 


it is only 


for men of this sort 


through the Home Study Department 
of the S. H. Electrical Works that 
these men can be trained. If you 
want to get out of the Low 
Pay rut, study Electricity, as it is 
the most fas- 
cinating and 
best “paying 
field in 
the world. 
And when 
you enter 
this pro- 
feastou 
you cannot 


afford to 
without 
the prestige 
and backing 


of the S. 
& HE 
trical Works. 


1000 a Yea 


NEW EASY WAY to learn 
ELECTRICITY-$500°%:2" 


Free Outfit 


‘There is such a call for men that Mr. 
ow offe 


Smith is 
fit of 


ng free a complet 
apparatus, instru: 
for experimental 
ome work to those who 


and practic 
enroll with him diately. By 
sending the coupo ill be 
entitled to this offer whether you enroll 
now or later—but you must send it 
immediately. Now is the time to 


act—don't take a chance of losing 
this big. free offer and get the i 

formation that will open a wonderful 
career to you. Mail the coupon now. 


S. V. SMITH 
S. & H. Electrical 
Works 


Dept. 110 


Just Like a Movie—“From Rags to Riches” 
By the Magic of the 
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“THE WORLD NEEDS ENGINEERS 


RAL 


Cont Conte County Ea 


[EN Ralph R. Arnold says 
that “the world needs engi- 
neers,"" it means something. 


For Ralph R. Arnold is County 
Engineer of Contra Costa County, 
California, and builder of the famous 
Franklin Canyon Road. 

“Engineers are in demand," said 
Mr. Arnold the other day. “It is 
becoming harder and harder to get 
trained men, 

“Very often, when a board of di- 
rectors discusses the necessity of 
having some engineering work done, 
it is not a question of expense, but 
where can we find the man? 

"This is a regrettable state of 
affairs from an economic standpoint, 
pethaps, but it offers big opportu- 
nities for the trained man. 


"Too many young men simply 
drift along in some routine work 
that doesn’t interest them. Every 
man ought to soberly face the facts, 
and ask himself—'Do I want to 
make this my life's work?” 

“If there is any formula for suc- 
cess it is this: Decide early in life 
what you are going to be. Study 
every angle of that business or pro- 
fession. Get into the business in a 

ractical way as soon as possible. 
yen ‘work like the dickens’ and 
continue studying. 


—and is willing to 
reward them with 
honors, fame and money” 


1p the emia Court Howse 


“Maybe I lay too much emphasis 
on study, but I don’t think so. The 
hours I spent at home studying my 
I. C. S. course meant so much to 
me that I'm naturally enthusiastic. 
With present day facilities for study- 
ing by correspondence there is abso- 
utely no excuse for a man not being 
a success. Why, even to-day I refer 
to my old I. C. S. instruction papers 
several times a week on some par- 
ticular problem. That shows how 
practical they are!” 


R. RALPH R. ARNOLD is 
‘only one of thousands upon 
thousands of men who have started 
from nothing and won their way 
to the high places by sheer grit and 
spare-time study. 
If you will supply the will the 
International Correspondence 
Schools will supply the way. 

For it is the business of the 
I. C, S. to prepare men and women 
for bigger jobs and larger salaries— 
in engineering, in architecture, in ad- 
vertising, 
than 300 other lines of work. 


in salesmanship, in more Pawten, 


At least find out how, by mark- 
ing and mailing the same coupon 
that has meant so much to so man 
other men just like yourself, It 
doesn’t obligate you in any way to 
do this—it takes only a moment— 
but it may be the means of chang- 
ing your entire life for the better. 
Why nor do it now? 
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If He Had Passed It Up 


He Would Still Be A Laborer At $2 A Day. No Money, Nothing Ahead But Hard 
‘Work, Longer Houre—And Regrets. But He Didn't Pass It Up. 
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Be An Electrical Expert 


At $75 to $200 a Week 


recy voto hae wht fete Chav eerie. 
ay— fascinating work on land or sea--rapid advancement ina Geld where je are ten 
timed Boke narsrous Sr trained sre to Bl shone, where SUS a 
‘where top notchers pull down ten thousand dollars or more a year—in'a 
ithe wishes, ean eastly have a business of his own, have men working for hi 
But, what the average young man does NOT know, is what a simple, cary, A-B-C wort of 
job it in to get stare 


You Can Start Right Now! 


Yes, you. You don't need a thig you don’t already have! You can read. You can write. 
You can figure. You can think. "And in your breast is the fire of ambition—the desire £0 
et ahead!” All right, that's all you need—we can help you just aa yo 

Kelpd score, yar thous of other two-ted young ello deta 

rut and into the electric feld-—into work that wil be pleasant—easy-—and all in your 
ftome, during spare time. 


Fascinating Home Study As You | Hold Sous Ola Job 


“hie the only home ty crcl cous tha the combined practical and theoretical tral 
a'be'a succomful eiecria without which pou cannot succeed” whe 
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American School 
Drexel Ave. and 58th Street, Chicago y American School, 
Dept. E-75 ; Chicago 
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‘Any Day 


Write or FREE 64-pone catalog 


THE NEW YORK 
ELECTRICAL SCHOOL 


WO West 17th St, New Yorke City 
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‘manter Ensish. "Write today. 
SHERWIN CODY SCHOOL OF ENG! 
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How much money do 


inventors make—or lose? 


Raymond Francis Yates 
American Society of Mechanical Engineers 
American Institute of Electrical Engineers 
Institute of Radio Engineers 
“American Phyticl Society 


VER 70,000 patents were allowed in 
“his country ise pear” but only about 
Sato tad day ral commercial vale 
developed by brotatonal inventor wake 
were developed by proleianal inventor, wi 
Bou "ene impractical inventions were the 
otk flee ance” inventors unt women 
‘Who suadenly decided that they had an Sea for 
Trriavention, ‘nad immediately nee abot 16 


faventignn, while the untrained inventor so often 
We greater cane Is that Toot 
bem “hit ‘Or elas 


Athy ao many would-be inventors waste Years of 
‘flor, eat deep into thelr tavings to work om 
Snveniions which ean never bring them a penny, 
‘why il others who. do. produce, worthwhile 
Siventions ‘home thelr righ 

only a pittance for thelr 


What Invention Is 


Te docan’t reauite much thought to see that 

wt he a matter" of pure luck 

evi ita acetal wer to hin 

ftomething which only a'genius can do, Ass 
matter of cold fact, be 
Wention=— uceensful in- 

Vention—in nothing 

eet Gham the 


Fact which anybody 
‘oun fear easly 

Te may ace ene 
to you that. Invent 
Sintered exactly ae 
fou Tearned reading, 
tind rhe: 
You'will admit that 
et have mad, invention 


SHOULD. 
FESSION. 


Keeping. medicine—then 
howe Whoo. tears It 
thoutd "beable to" pro- 
duce many different 
Kinds of inventions. 


Fernion. 


Sivice, | The 


“OF course. you are fa 
rile with: Edison's 

Wentions, Hteve area 
tional ‘examples of less 
Known inventors. Chris: 
topier Spencer fst 
Invented the brewsh-loal- 
greeting ie, which be 


ywed byt fnventing. the 
thread -epooter, the automatic 
{eta ite atomatic 


Section" repenting rile. Ste 
‘was alo partclaventor of the 
Sop hammer. B. Ts Habit, 
fof foap fame, favented the 
recent ofwrnoing an pre 
lng iaudey soap teak, b> 
slides inventing the frst com- 
‘erial baking powder, float 
Tg white roap,, commercial 
‘hemicals, nd "several alle 
Fond devices, Henry Gaixnan, 
Inventor of the AutorStrop 
Sulety fatzor. is alo the fe 
Wentar of the Autogranhic 
Kodak which fe mid Sutright for $300,000. 


How Inventions Are Made 


That, you will agree, answers the question: 
“How muich money do inventors make—a lose 
the Inventor Enows what he fe doing, i he has 
sludied the prineipes of invention and tees them, 
fhe'a bound to make money. But i the would-be 
Inventor merely taker a chance withowt any Teal 
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Jor advice than this master of tae 
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thought of what he is doing or how 
todo i, the chances ae fired 
te “one” that’ he won't make a 

‘However, Inventive Science is 


invention where Yat, develo your Ideas alony 
{hevrmple, exact lines of Inventive Semen 
then protect and market your invention for your 
ireatest pros, 


More Inventions Needed Now 


1 ald before that an invention is merely a 
‘device for” eatiiying 


tina i al work better, 
{ster or cheaper. And, 
Uecaose the world today, 
‘bends vanty more thing 
thant needed $00 years 
‘go. the demand (ar ine 
‘Fenidonsirvo much more 
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{aventors great fortunes 
Gillette, ft is reported, 
Ide received $2,200,005 
2 yeur for his invention 

ne ‘Gillette Safety 
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‘You Can Learn Invention At Home 
Hiuberto the average person bas had lite 


‘chance of success in invention, because he lacked 


{he mecessary: Instruction tn’ the few ementiak 
‘Now, hawever, 
Yakeadvan: 


Fein of Inventive, elec, 
{everybody wlio wants to invent 
tage of remarkable mew: 

tera of Ame 


Tatievetion. For 
wention use by” 
Forest and every. other 
Piined in such timp, esry-to-lenrn language 
tary ch ae ete 
eed arming amp wecretawhich make 
fawvention easy. No longer need Youu waste Lime 
‘gnnventions which will ever bring youn penny. 
No longer need you be the viet of unicrup 
fous persons because you don't know how to 
ok your rights. 


in fGncinating, cary course of 25 
onme' lemons You are told how to 
Scr ‘practical money-making Inve 


‘where they ace mont ikely tobe found. 
Tnformed how todevelop these ideas quickly and 
‘at the feast expense. You learn how succen ul 
Snventors work, the materlale they une, where 
‘tnd bow they collect thelr information, te aor 
Sits they use. 
et yous intention ta wrote petaty of seas Noetts 
ee" patenta nthe. United ‘States ahd in’forean 
‘SSuven how ty elec and deal wih ate tare 
est rigite Vosay $e 
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BUREAU of INVENTIVE SCIENCE 
Dept. 210, Wisner Bldg., Rochester, N. Y. 
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"S all like a fascinating game— 

this new home-study method of 

learning cartooning. You start 
with the basic principles of cartoon: 
making. ‘Then you learn the little 
tricks of originating cartoon-ideas, 
the secrets of action, expression, and 
exaggeration, You ‘progress rapidly 
through serious cartoon 
caricaturing, sport and an 
tooning until almost bef 
it you are drawing 
that SELL. Many students of this 
method have sold enough work while 
taking their courses to pay for them 
many times over! 


Over $100 a Week 


Learn cartooning this easy way. 
Never has the demand for cartoons 
been so great. Today magazines, 
newspapers, advertisers and movies 
use them by the thousands. No mat- 
ter how poorly you draw now, you 
can quickly q for one of the 
attractive positions in this fast-grow- 


you realize 


play, Successful cartoonists often 
Ret $25 to over $100 for single car- 
toons. Then there is the joy of the 
work itself—the thrill of seeing your 
‘own cartoon-ideas in print. 


Mail coupon today for our hand- 
somely illustrated book, which is 
crammed full of up-to-date interesting 
facts about cartooning. It gives you 
an outline of the whole field of 
tooning, describes the opportun 
for you in this business, and exp! 
in detail all about 
this new method 
which makes car- 
toning so pleas 
anttolearn. Send 
for it today 
WASHINGTON scHOOL 

‘OF CARTOONING 


Room 2410, 
1113-15th St.,. NW. 
"Washington, D.C- 


‘ions send’ me your Fret Book gn Cartooning, 
at etal of your Ramet edy method 
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ad 


in all activities \ 
of modern life 
may be traced by 
the NEW WORDS 
in the NEW INTER- 
NATIONAL. Here are 
samples: 


Supreme Council mud gun 
Junior college overhead 
Caecho-Slovak 

hot pursuit 
fourth dimension 
rotogravure 
capital ship. nacelle 


soviet 
aircite 
narcism 


photostat megabar 
irredenta Plasmon 
agrimotor psorosis 
Blue Cross precool 
broadcast duvetyn 
Esthonia Devil Dog. 
altigraph rollmop 
Flag Day 


vitamin 


all wl 


G. & C. MERRIAM COMPANY 
Springfield, Mass., U.S. A. 
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PLAY PIANO BY 
Be a Jazz Music Master 


= Who Can Remember a Tune Can Easily and Quickly Learn to ae 
Popular Jazz or American Rhythm By Ear at a Very Small Cost. The 
New Niagara Method Makes Piano Playing Wonderfully Simple. 


atter how little you know about m sn though you “have never touched a pisno”—if you can 
remember a tune, you can quickly learn to play by ear. 1 have perlected an entirely new and simple 
to pick out on the piano any piece you 
‘and even those who could not learn by the old fashioned method, grasp the Niagara idea 
ugh the entire course of twenty lessons quickly, Sellis ‘no teacher requir 
of bass, syncopation, b and trick endings, Its all 20 0 


\ Be Popular in Every Crowd 


il time—your ditheul- 


e 
you Become Master of the Piano 
An Haan Masta Oe 0S Fn een s Oe ime vith «few, ey 
tow of Ningn School stents ond con't widentood Lasistsing fubess ani ses how aniity gow rental oo? 
vad cod lamn'to play. You wali ts smash whetiar yok 

trea beginner et om eavanced scat 


interesting, illustrated booklet, “The Niagara 
describes this wonderful new method of play 
iano by eat. This booklet sent FREE, 


Ronald G. Wright, Director, NIAGARA SCHOOL OF MUSIC, Niagara Falls, N.Y. 


Rule 


FREE 
See paees 


ee 
Salaries to 
$250 and $300 
a Month 


‘Soba ra tae Parton 


Ee See 


oon eae ek Ee 


soeeael Wine Gene ane mae 


A RAISE IN 
| SALARY 
| InTwo Weeks 
[ener 


BE: A RAILW. 
TRAFFIC INSPECTOR 
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farm fireside, discouraged, with 00 
‘encouraged chance for a prosperous, 
dctive future, 
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A Dream Come True 
A dream of a future has come true Ine 
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EVERYBODY'S EVERYBC 
LEGAL 
ADVISER 
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EVERY! 
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ADVISER 


OBIG ans 


MIE. biggest Book bargain of ‘your lifet 
"Act quick and you can have this wonder- 

fal Law Library at a saving of two. 
thin of he former rice, Think of fe “an 
fencyclopedia of commercial law, written in 
3 ascitating, Interesting atyle--now ‘yours 
for only 30 cents a volume. 


Handsome Law Library 
Reduced From $10.00 


EvERYeODY' | EVE 5 
LEGAL | LEGAL 
ADVISER 
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vere book 
1300 Pages Full of 
Valuable Legal Advice 


Foe seo ae 
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your one back Bate 


NELSON DOUBLEDAY, Inc. 
Dept. H-2510, Garden City, New York 


ARTHUR MURRAY 
| Studio 837, 290 Broadway, New York 
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Trial Lesson in 
DRAFTING 


Jost sigs and mail the coupon and we wil cond th 

you how well prepared yoo are to take up Drafting. Wi 

Zirll cad pay a fo Ccore you recive 

Serocton, we seed 

Bdore "you, pay —be 

about esrelling-~you 

to earn about the 

of teaching Drafting by ml 

so money, only the foupon: 

Big Salaries for Experts 
Bverywhere thre ia cal for capable Draft 
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Sad cther Ug indascne Donk woo Ure 
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orton an su tered 
Chicago Tech. Will Train You By Mail Send Coupon 


0, Tech, Home Study Course will make you 
branch of Drafting in your spare time. at 

home, Just give few hours weekly 
nd "you prepare for advancement 
and & high salary. 


Practical Instruction 


Lesson which will show 
le other schools ask you to 


Drawing 


FREE 


Outfit 
EI 


Send today— 
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WANTED 


Railway Postal Clerks | + 
$1600 to $2300 Year |4 


MEN~BOYS 18 OR OVER 
‘SHOULD WRITE IMMEDIATELY 
Steady, work, No layeila. Paid Vacstions 
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Only 50 days 
Between You and Big Money 
in AUTOMOTIVE ELECTRICITY 


Come to Chicago 
or Train at Home 
for this New Field 
that Covers 78% of 


AUTOMOBILE gre ais 
ape TROUBLES = 


1D probably be willing to take a four tne 9 waste, Men had to be teed 1005, 
ollge course W you could carn $132.00 ct sttoct alow over Hah. Fn mam 
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ae tne Ne Wig ae Get FREE Book 
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Get it at nce, 1 are. you act. aulck yout 


take advantage of = mow 


WR Sram sae iS ating Sesh Gon olay 
tage SO ©. 4. BUCKWALTER, Poe. 
> EERING INSTITUTE 


$25. OO in Prizes] : 


See top of page four in front of book for details 


FORD RUNS 57 MILES ON 
GALLON OF GASOLINE 


WANTED- 


for murder! 


$1,000 
REWARD! 


Tip tobi tn 


iy of Genevieve Martin, Her 

pretty face was swollen and diatorted, 

fark on the sender throat showed 

that abe had been brutally choked to 
had committed 

fone had scent er 

i How could 


he be brought 
Crimes like this have been solved— 


ry day we readin 
septs, hear of the 


Learn the Secrets of 
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Free Course in 
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If New Hair Doesnt Grow 
After Using My Method 
— I Dont Want a Penny! 


I mean just exactly what I say! I don’t care how thin 

have taken without. 

‘a cent of your money! Furthermore I'll send you 
entirely FREE! Just mail the coupon below. 


how many treatments you may 
restore your hair, I don’t want to 
the proof of what I have done for ot 


hair may be—I don’t care 


its. If my new discovery won't 


By ALOIS MERKE 
Founder of Famous Merke Institute, Fifth Ave., New York 


FTER_ 17 years’ experience in 
treating baldness—which included 
long years of experimentation in 

Heideiberg, Paris, Berlin, Geneva, Cairo 
land other centers of scientific research— 
Thave discovered a startling new way to 
promote hair growth, 

At the Merke Institute, Fifth Avenue, 
New York—which I fotinded—I have 
treated scores of prominent stay 
social celebrities. People are coming 
me from all parts of the country to gain 
the benefits of my discovery. Many 
ay. high as $500 forthe results T have 

wrought them. 

Yet now, through a series of in- 
genious inventions, I have made it 
possible for every one to, avail them 
selves of my discovery—right in their 
‘own homes, and at a cost of only a few 
cents a day! 


My Unusual Guarantee 


I know you are skeptical. I know that you 
haps dozens of different remedies and 
results, I know that you have wasted time and mo 


reatore 
Perhaps my treatment cannot help 


which by their very nature could NEV! 
your ‘All right. 
fou, either. I don't know. But I do know that it has banished 
Tilling hair and’ dandrull for hundreds of othere—often, with 
the first few treatments. T do know that it has already given 
thick, luxuriant hair to people who long ago had despaired of 
ining their hair. And 1 am so downright positive that it 
will do the same for you that T am entirely willing to let you 
try it at my risk—and if it fails to restore your hair, then I'l 
instantly—andgladly—mail you a. check, refunding every 
Sent you have paid me. In other words, L absolutely GUARAN- 
TEE to grow new hair on your head—and if T fail, then 
the testis free. 


Entirely New Method 


What is my method? It is entirely new. It is entirely 
different from anything you ever heard of. No massaging—no 
fingeing—no “mange” ures—no unnecessary’ fuss oF bother 
fof any kind. Yet results are usually noticeable even after the 
‘very first few treatments. 

Many people have the idea that when the hair als out and 
‘no.new hair appears, that the hair roots are always dead. 

T have disproved this For Ihave found in many cases which 
ave come under my observation that the hair roots. were 
NOT dead, but merely dormant! Through undernourishment, 
dandruff and other causes, these starving, shrunken roots had 
literally gone into a state of “suspended animation.” Yet even 
if the scalp is completely bare, itis now possible in the majority 
of cases to awaleen these dormant roots, and stimulate an entirely 
new growth of healthy hair! I KNOW that to be truc—because 
Ido itevery day. 

‘Ordinary measures failed to grow hair because they did not 
penetrate to these dormant roots. To make a tree grow, 
you would not think of rubbing “growing fluid” on the bark. 


treatment 


Instead, you would get right to the roots, 
‘And so itis with the hair. 

In all “the world there is only one 
method I know about of penetrating 
direct’ to the roots and_ gett she 

hem.” And. this. method is em 
the treatment that I now offer 


you on my positive guarantee of satisfac 
tory results, or the tral costs you nothing. 
‘The treatment can be used in any home 
in which there is electricity. 


Already hundreds of men and women 
who ‘only recently ‘were ‘bald or troubled 
with ‘thin falling hair, have through this 
method acquired hair’ so thick that it is 
the eavy and admiration of ticir friends 
‘As for dandruff and similar scalp. dis- 
corders, these ‘usually disappear ‘after the 
first few applications 

Remember—I do not -ask you to isk 
one pen" in tying thi treatment 

‘am perfectly willing to let you try It 08 
my absolute GUARANTEE-and if after 
30 days you are not more than delighted with the growth of 
itnir produced, then I'll gladly retura every cent you have pald 
me. 'T-don't want your money un- 
Jeas I grow hair on your head. 


Free Booklet Explains 
Treatment 


If you will merely fill in and 
the coupon below I will gladly send 
thout cost or obligation—an 


information on the care of the hair— 
and in addition shows by act 
Photographs what my” treatment 
doing for others. 

No matter how bald you are—no 
matter if you are completely bald, 

is booklet will prove of deepest 
interest to you. So mail the coupon 
now—and it will be sent’ you by 
return mail. 


ALLIED MERKE INSTITUTES, Inc. 
Dept. 1710 
Si2 Fifth Ave, New York City. 


Please send me, without cost or obligation on my part, a comy of the 
I new booklet describing in detail the Merke lastitute Homme Treatment, 


AN AUTOMOTIVE JOB 
Paying*50 to*125 per We 


You can have one after a few short weeks of mighty in- 
teresting training at Greer College. Never before in auto- 
mobile history has there been such a demand for expert 
automobile workmen. Hundreds of requests for Greer 


Oman 


Graduates are now in our files, waiting to be filled. We want Coupon 
more ambitious students to qualify for the big money jobs. for this 
We want YOU—AT ONCE. FREE 
Paying Jobs Furnished While Driving—Everything you need to BOOK 
‘You Learn qualify you for high paid positions Noga! 
anywhere. low! 


We can place you in positions pay- 
ing up to $30.00 per week while you 
learn. With this help you can get 
through easily. In 8 short weeks 

a Certified Auto- 
a lifetime of big 


ng, 
Repairing in th 
hting, Starting, 


2040 S. Wabash Avenue, 


COLLEGE 


Day and Evening Classes 

Your work need not interfere with 
your Greer studies. Classes are suited 
to your convenience 

Write, call or ‘phone for your earn- 
while-you-learn job—and send the cou- 
pon for FREE BIG Booklet “How to 
Succeed in the Automobile Business,” 
all about automobile and garage work. 
‘Act now, while there is still room for 


Chicago, Ill. 


AE, 

. . . ¥3 
of Automotive Engineering LEE: : 
AES LE ” 
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ertul in 


PROF. A. M. LOW, thi 
fof England,” whose w 
vention for photogr 
hus been used succe 
London undergrow 
inahow 


eve of ann 
text discover 
fase, Tam conf 
Perimente will 
within two year 
poasibly ‘see 

pane, the coll 
bulb ‘and unbreakable 


DR. ALES HRDLICKA, of the 
National Museum in Washington, 
D, C,, and head of the 

School for. Prehistoric 

Europe, who is now di 

party of scientists visiting western 
Europe in search 

“Te seems to 
and more likely 
originated in 
Archeological specims 
ing man's his 
tory from the 
earliest part of 

the Teo Age and 
possibly before 
have been fe. 
covered in great 

his field, The 
museums of 
Paris, Brusse 
London, and 
Prague are filed 
with them 
But vast depos 

still un 


hat man hit 
Europe. 


a a a ee 


Wy 


© Dr, Ales Hrdlicka 
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Brief Bits of Timely Comment 


on the Sciences of the Hour 


ANDRE CITROE 
manufacturer, known 
wed of France” 
tographed with He 
ng the Frenchman 


right), 
y Bord 
® recent 


is plenty of 
cars in America 
mericans like something new 
and they like it quick and good, 
I intend to build a factory” in 
America soon and expect to b 
manufacturing ears there by Feb: 


Z o which French 
Thay 
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head of 


le the output of my fac 


ch SIR JOSEPH THOMSON, Brit 
: jentist and dis ot the 

. tly witneased 

t lectrons, and 
mee wil 


molecule 
another 


ind of water 
ould not be dis- 
covered.” 


‘Sir Joseph Thomson 
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What Static Sparks Cost Us 


Science Teaches Motorists How to Protect Themselves Against a 
Danger in Fuel that Is More Deadly than Dynamite 
By Raymond J. Brown 


ROUGH - tute has forwarded a 

‘the deaths comprehensive ques 

& sat tionnaire on the sub- 

motoris ject to oll producers 
all occurring with= dealers in an 
in a week recently ort to standardize 
in widely sepa nitiie methods. of 
rated parts of the protecting — gasoline 
country, atten tanks and tank wag- 
of automotive on- ‘ons from the hazards 
feineors has been fof static. ‘The Nae 
focused. upon in Board of Fire 
odd but deadly writers has 


il inthe gaso-  bulatn exe 
Tine ans of auto ‘ail the 
mobiles, Tt is the anger. that 


danger of explo- 
‘sion and fire from 


‘he ignition of gas eviean So- 
cline fumes by Electrleal En 
tate electricity. and the 

‘The tremendous 4 Tnited States Bureat 
sncope of this newly of Standards have been 
Giscovered danger These photographs | sil A ignated by the Ameri- 


ow a huge gas: 
in apparent when how & tage gato: 
wo “realize that fomoied by n es ards C 
‘more than 11,600,- on due to \ Joint eominitee to for. 
000 automo~ Electricity: at a way” mulate codes for the 
bles in daily use side service station in 5 g h peocsibar a? tases 
inthe United Downey, Cali “The avol 
Statos consume  stecl tank at the righ 

Sraualy aimost was blown 48 feet 


gineering Stand- 


‘The gravity 
of the problem is re- 
vealed by such ae- 
tivities us theve, 


What Is Static? 


fluid more danger- 
‘ous than dynamite 
if not carefully 
handled. 


Many Fires Static electricity 
bi mony be pmtersied i 
Organizations an infaite number of 
concerned directly ways, Wherever 
ar indirectly with There is trietion it ta 
fire perils sudden- Henly to be produced. 


ly have discovered 
that many dis- 
astrous fires, the 
origin of which 
was shrouded in 
mystery, actually 
were caused by 
static sparks 
coming in contact 


Tis statie that erack 
Jes in your hair when 
you apply a rubber 
feomb it the winters 
time. Te is static that 
‘causes sparks to jump 
from” your fingers 
when You touch a 
metal object or the 


with the fumes of hand of another per- 
gasoline, Asa ro- son after walking 
sult they are hast- acta a 


floor. Usually. these 
sparks will do no 
harm; Wut, if 
ated where gasoline 
vapor las combined 
with the air in ex 
plosive proportion— 
above the gas tank of 
2 


ening to perfoct 
preventive mea- 
‘sures that will les- 
sn this real source 
of property dam- 
age and death. 
+ The American 
Petroleum Insti- 


2B 
your car, or in any garage, service station, 
filling station, dry-cleaning establishment; 
in fact, anywhere where gasoline is used— 
static sparks may cause disastrous fires and 
explosions. 

How easily and peculiarly static elec 
tricity may be generated with dangerous 

fect is shown by an incident last winter 
in a city of the Middle West. A physician, 
roused from his bed by an urgent night 
call, donned a fur-lined overcoat and rubber 
boots. He walked to his garage, and as he 
started to enter his automobile, there was a 
blinding flash, and an ex- 
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hand of the attendant at the filling station, 
or the hose noszle as it is withdrawn from 
the tank may supply such a conductor. 
‘The resultant static spark, occurring over 
‘an open gas tank and near a spot where a 
‘greater or less quantity of gasoline is spilled 
every day, is bound to be dangerous. 
Many automobile fires and explosions 
have occurred under these circumstances. 
Formerly fires occurring when the gas 
supply of ears was being replenished were 
attributed to backfire from the motors, or 
some other mysterious cause, but those 


In Downey, Calif, static electricity, gen- 
erated by gasoline flowing through a hose, 
recently caused a fire and explosion that 
Killed eight persons. A 1700-gallon tank 
‘truck, filling the tanks at a service station, 
suddenly exploded. ‘The tank was ripped 
{from the chassis and hurled 48 feet through 
the air. Persons standing within 50 fect 
‘were enveloped in flames and their clothing 
burned from their bodies. Other persons 

200 feot away were scorched and blstered 
and some of them thrown to the ground. 
‘All vegetation near the explosion was 

‘scorche 


plosion. The machine burst 
into flames. ‘The automo- 
bile was destroyed and the 
Dhysician badly burned. 

Static electricity, gene- 
rated by the rubbing of the 
fur of the coat against the 
rubber boots, was the cause 
of the fire.’ ‘The rubber 
foles insulated the doctor 
from the ground, as he 
walked, causing the elec- 
tricity to be stored tp in his 
body as in a condenser. 
‘Then, when his hand ap- 
proached the metal body 
Of the machine, the charge 
was discharged in a spark 
that ignited the gasoline 
fumes rising from the tank 
of the car, 


Why Gasoline Explodes 


Liquid gasoline is not 


dangerous in itself, Con- s 

tule" hernias.” But. the 

Atltetharmloms Bud 

Sanit giver of combined in ere Peril Lurks in a Tiny Spark 

Prope proportion with, st explain Somes toagahie 6 qreing ond ot, mcustad 
Fiirate Gait Stacs fran Sori ists Tain to aoa in 


1921—an increase of nearly $3,000,000 in thes years, Experts now 
‘hese Jonses can be traced directly 


the ignited vapor from a | agree that a large percentage of 
single gallon of gasoline ean pia ; 
do as much» damage as 83 ay ie benla aera aes ees at 


pounds of dynamite. In ¥ 


fact, itia this very explosive | Sxpecaity te automobile owner, wil do well to observe afew Keneral 
force of air and gasoline | freeautizns: ‘Dont allow uncovered gasoline to sta where spark 
that mates possible the | "from static or from other enue may ignite the fumes and Cause 
Powerful automobile en: | adimstrous explosion. 

a ‘Guard against epling gasoline on the floor of your garage or in 


A slight spark only ia 
necessary to ignite this gas 
—the glowing end of a 
cigurette, a burning bit of 
match, « weak discharge of 


‘bungalow that stood about 
40 feet away was burned to 
‘the ground. Sunken con= 
crete construction _pre- 
vented the explosion of the 
five underground tanks in 
which gasoline was stored 
at the station, although the 
fluid was forced from four 
of the tanks through the 
‘vent pipes by internal pres- 
‘sure resulting from the ex- 
ternal heat, 

From a similar eause 9 
garage in Marshfield, Wis., 
caught fire recently and 
automobiles valued — at 
$350,000 were destroyed, 


Some Sefeguards 


For rome time susling 
dealers have been 
simple but effective method 
of preventing fires of this 
‘sort. A chain is attached to = 
the chassis of the gasoline 
tank truck and permitted to 
trail on the pavement. "This 
supplies a ground connec 
tion for the truck and eauses * 
any static generated to flow 
harmlealy” to the earth, 
‘The truck destroyed in the 
‘Downey explosion just men- 
tioned was supplied with « 
ground chain, but faulty 
idjustment is) believed to 
hhave been responsible for its 
failure to perform ite fune- 
‘Some owners of gasoline 
filling stations recently have 


static.’ ‘The peril is magni- 
fied by a physical property of the gas. 
Because it is heavy, the gas is not carried 
‘away by the circulation of air, but falls to 
the lowest level it ean find, settling to the 
floor and filling all erevices. It sinks into 
garage repair pits, where it may remain for 
days unless an extraordinary current of air 
cearries it away. 

Gasoline fumes that had settled in a 
repair pit caused a violent explosion in a 
garage in the Middle West a few weeks ago. 
‘A mechanic, entering the pit to drain a 
rankease, was unable to budge the plug 
with his pliers. As he exerted more force, 
the pliers slipped, striking a bolt head and 
causing a spark, Immediately the fumes 
in the pit exploded, burning the workman 
severely and badly damaging the car. 

‘Gasoline rushing through the hoee at a 
wayside filling tank generates static, which 
asses through the metal nozzle into the 
‘metal parts of the automobile. ‘There itis 
stored up because the car is insulated from 
‘the ground by its rubber tires. Touching the 
car with any conductor of electricity will 
‘cause the static to be discharged. The 


‘who have studied the question are certain 
now that th cause was static. 
‘A noted automotive engineer investigat- 


Static Responsible for Many Fires 


Statistics of the damage done by gasoline 
fires caused by static are unavailable, be- 
cause, as one engineer stated in a report to 
the Department of Agriculture on the 
question, “in i 


Fire authorities, however, 


‘writers, amounted to $9,420,243 in 1921. 


carried ‘the. ground chain 
idea further, * supplying a 
device which is used to ground every autor 
tmobile that stope for gas. Thin consata 
simply of « metal chain nttached to an iron 
pipe driven into the ground near the filing 
pump. When a car stops beside the pump, 
the attendant places the end of the chain 
fn some metal part of the ear. ‘Thus the 
‘machine is protected should’ stati de- 
‘elop a the iasoline ows into’ the tank, 
‘The elimination of static by grounding , 
also is being practiced on a smaller ncale in” 
dry cleaning extablishments, Many free 
fccuring in tee places have resulted from 
‘the generation of static by the rubbing of 
silk garments that are being cleaned, Ex- 
Derienced operators now dip. their hands 
Into the gasoline in which the garments are 
immersed and draw off the satic charges, 
Many, by a grounded metal finger Ting. 
‘This practice ‘prevents the creation of 
spark at the surface of the gasoline where 
Ht might cause a fire. Since static ie gene- 
rated in dry weather more readily than in 
Gamp weather, much of the. danger. in 
leaning establishments is eliminated by, 
Siocharging steam into the workroom. 
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High-Speed Movies—5000 a Second 


Photographed at the instant of impact 


‘The impact side still little altered 


IMULTANEOUSLY from the United 
Staten and England has come an- 
ouncement of the invention of two 

revolutonsry types of “slow motion mov- 

Inepicture camerss, capable respectively 

> at’ muking 3200" and” 3000\exponures,& 

second. 

"Tis permits the photographing in elabo- 
| rate deta! of actions the unaided eye can- 

ot dlacern, 

‘The Durating of a abell against armor 
plato, for example, which "occupier, las 
Than one fitith, oft second, Hy” thee 
wonderfl eamaras canbe photographed ia 
Too plete whith at normal projecting 
ote six and seven seconds. This 
enti study to be made ofeach 
stage of a procom thatthe festest cameras 
hitherto deviend have pictured. an intan- 
taneous, 

Tnder the eye of the super-hih-speed 


‘camera a rubber bs 
roped to the ground is, 
shown to be flattened 


‘almost into # hemisphere 
fat the moment of impact, 
‘circumstance which, by 
showing resilieney in de- 

il, is of scientific value 
to tire manufacturers. in 
deciding on the design 
‘and construction of their 
products, Other seerets of 
rapid mechanical action 
that the cameras will dis- 
close are expected to lead 
‘to industrial and seientifie 
improvements. 

‘The American ma 
‘chine was developed by 
©, Francis Jenkins, of 
‘Washington, D. C. "The 
British camera is known 
‘as the Heape-Gryll rapid 
tinema machine. ‘They 
fare large contrivances 
(weight of the English 
|, machine is four tons) oper- 
ated by electric motors 


‘Appearance after 8/2500 of a second 


‘The whole bull is crumbling now 


‘This British high-speed 
movie camera photographs 
"instantaneous" movements, 
‘making 5000 exposures a 
second: A. section of this 
‘camera flim is shown at left 


‘The two machines are 
quite dissimilar in operation 

In the Heape and Gryll 
camera, rolls of film are 
‘wound ‘shout each rim of a 
drum 63 inches in diameter. 
Before each film and at right 
angles to the turn of the 
drum, revolves a wheel con- 
taining 40 lenses, geared and 
sized to produce pictures 
three quarters of an inch 
deep, the standard size of 
motion-picture “frames” or 
images. Between the lens 
wheels and the film is the 
shutter, the entire mechan- 


Marvelous New Camera Watches a Hammer Smash a Vacuum Bulb 


1/100 of a second after impact 


ism being operated by the one motor, 
Single 
operating at maximum speed, 
slower than 1/100,000 of a sec 
Giant searchlights and chemical flashes 
are employed to furnish light. In photo- 
if such things as the explosion of 
he abell itself severs a wire in fight. 
‘This causes the camera to start at the p 
cise_moment of explosion, as the human 
hand is too slow to operate the switch, 
The Jenkins machine is smaller and 
simpler. It has a stationary lene and no. 
shutter, and the movement of the film is 
continuous. Mr. Jenkins obviates a shut- 
ter and the necessity of halting the film 
each time it in exposed, by caus 
beam of light that carries the projected 
image of the object being photogr 
to be bent progressively by « priam in the 
direction of the movement of the film, 
In short, the beam of light moves with the 
film and at precisely the same speed, flash- 
ing back to a new section of film each time 
fan exposure ix made 


are never 
i. 


The Scientific Detective 


SCIENCE is making capture 
ind punishment of the crim- 
inal s0 certain that eventually 
deliberate crime will disappear 
from the earth, 

‘Such is the amazing prediction 
of Richard E. Enright, Police 
Commissioner of New York 
City, In a fascinating article 
written especially for the 
November Porutar. Science 
Mowtaty, Mr. Enright will tell 
how discoveries and inventions 
have made the modern detective 
a real scientist, eclipsing the ex- 
ploits of Sherlock Holmes and 
other detective heroes of fiction. 


/ Sky Levia 
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HINGED UNITS SWING BACK TO 


thans of Tomorrow 


Above is a diagrammatic 


Plane-carrying airship 
Srticle Rear 


represent 
‘of the future. In the 


tation of apomible monster 90 fect lon. Notice how, owed cover uit are swung 
‘accompanying beck to.xpont «specious for airplanes, Aighte 
‘Motets predicts airahipe more tat ing, the planes would be lowered into the Body ct the ship 


By Rear-Admiral William A. Moffett 


Chief of the Bureau of Aeronautics, United States Navy 


HIPS of the sea have built empires, 
altered the destinies of nations, and 
‘exerted a profound influence on his 

tory through uncounted centuries. With 

the dawn of the twentieth century, ships 
of the air have come as a new challenger of 
time and space, and their influence upon 
the trend of world events is today one of 

‘the most potent factors in world progress 

and development. 

‘Yesterday we crowed an ocean, today a 
continent; tomorrow we circle the globe. 
‘New routes for comsnerce open up by way 
of the polar air routes, London and Tokio 
fare drawn together as by magie, and man, 
creeping on the earth, looks to the aky and 
reads there the story of a new era, 

Tt requires no grent tax on the imaginae 
tion to picture some of the developments of 
air transportation which we may expect to 
see even in our brief span, 


Larger Dirigibles to Be Built 


the first 
the United States —the ZR-1 
‘been called a giant ship of the air—over 
2,000,000 eubie feet of as will be required 
to inflate it, It is as large as ocean-going 
steamers. it can carry a useful load of 
35,000 pounds, exclusive of erew and sup- 
plies, and withal is mediocre in size and 
inferior in performance to similar ships 
that may be expected to follow. 
Consider a ship of 5,000,000 cubic 
feet. Such ships now are being planned 
abroad. ‘They would equal the size of the 
Leviathan, with a length of 900 feet and 
‘more and a diameter greater than the 
beam of that great vessel. They will 
carry a weight in fuel and other useful 
loading of more than 60 tons and could 
cruise halfway around the earth without a 
stop. Airplanes could be carried on them as 
are lifeboats on ocean-going vessels. These 
planes could land on a deck on top of the 
Airship and be launched from it, earrying 
pastengers for wayside destinations. They 
could be designed to carry a regiment of 
‘troops, and a fleet of them could transport 
an army to the ends of the earth, in time 
‘that could be reckoned in hours. 
‘Tmagination—but not too much of it. 
‘Airplanes already have been carried by 
‘airships, launched from them, picked up by 


them, Polar air routes for short cuts by 
air commerce are considered the most 
logical development of dependable aero- 
nautics. ‘This amertion we have from such 
Practical men of science as the noted 
explorer, Vilbjalmur Stefansson. And 
England will weld together her empire 
overseas with giant airships, capable of 
‘traveling 10,000 miles and equipped with 
asenger accommodations comparable to 
those of the finest transatlantic 
steamships. 

In the light cf what has been done 
by airships operating with airplanes, 
this develop:-ent rivals in interest 
anything that has yone before in 
‘aeronautics. The future airship, 
developed for naval use, will earry 3. 
sting that will make it one of the 
most formidable contenders for 
‘supremacy of the air, sea, and earth 
that has ever been conceived. Allow- 
{ng 60 tons of useful load to our air 
giant, we may set aside one half 
of this for fuel, which will leave 30 
tons for planes, landing gear, guns, 
ammunition, and bombs. Superior 
types of fighting planes now in ser- 
vice use weigh lea than a ton each, 
‘Other types of planes have been 
developed which weigh less than 
1000 pounds. 

It is well within the bounds of 
reason to predict that the naval 
airship of the future will cary a 
dozen planes that will be capable of 
defending her against air attack, 
‘and in addition will mount a battery 
‘of guns that will command the 
respect of any enemy murauder. 
‘Means of returning the planes to 
the parent airship could take the 
form of a landing deck, on top 
of the ship or suspended be- 
neath it. Stowage space for 
the fighters could be provided 
in the body of the 
ship along the keel 
Tine. The launching 
of them is merely a 
matter of pushing 
the planes off into 
space, where they 
can recover them- 


lo: 


= ‘This towering mooring mast, has 
selves with the ease een_constructed recently at Lake: 
of a bird thrown —urat, NV. J.. to anchor the first 
into the air. Aserican-made dirigible the ZR-1 


‘One of the problems involved is that of 
‘keeping the ship's center of gravity below 
the center line of the envelope. Any ex- 
tensive structure on the top of the airship 
involving weight would affect the stability 
and performanie adversely. ‘To offset this 
obvious difficulty, planes once landed could 
bbe quickly disassembled and the fuselage 
‘and wings quickly passed through a well 
in the body of the ship to the stowage space, 

In launching, they would be dropped 
into the air {rom the under wide of 
the ship. It is no trick among airmen 
to recover equilibrium in flight 
from any position. 

“This country was among the first 
to investigate the possibility of 
airplanes being carried by airships, 
‘The experiment, conducted with a 
type of airship jess than one tenth 
the size of those now building, 
proved the practicability of the 
Scheme. Four years ago at. the 
Naval ‘Air Station in Rockaway, 
New York, a non-rigid airship of the 
C class was equipped with a cable 
and wineh for carrying an airplane 
suspended from it. ‘The plane with 
which the experiment, was carried 
out was a training type known an the 
JN, now in service use, On the top 
of the wing, a ring was secured to the 
structure of the plane. On the end 
‘of the eable let down from the air 
ship, a hook engaged the ring and 
the plane was suspended from the 
ship at a distance of about 60 foet* 
below it. When the hook was re- 
leased by u tripping device, the 
lane fell a vertical distance of 

about 200 feet, then recovered 


‘The following year, in the 
summer of 19320, these exper- 

iments were carried furth- 
ex by the British, 


SOM, 
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A Dreadnaught of the Glouis 


(Our artiat’s conception of the aerial war-ship of tomorrow, described by Admiral Moffett. Diagram shows cross section 


_ cable let down from the airship. These tests, 
“were similar to those carried on at Rock- 
away the previous summer, but were more 
extensive. 

‘The plane, a Sopwith Camel, was fitted 
with a bridle terminating in a ring that 
extended above the top wing of the plane 
two of three feet, When the airship picked 
up the plane, the speeds of the two were 
approximately the same and it was a simple 
matter to engage the ring on the plane 
with the hook at the end of the cable. 
‘The plane was released by tripping the 

and the pilot dived, started his motor 

flew away. 
intil now one hazard in airship opera 
always has stalked like a specter at the 
Hydrogen 


it danger of fire, Many aerial dis- 
‘have been traceable to this. 
e United States, possessing as it does 


the only extensive helium supply in the 
world, is particularly favored by nature. 
Helium, an inert gas, is not inflammable. 
It has but little leas than the buoyancy of 
hhydrogen and can be produced at a cost 
which, though higher than that of hydro- 
gen, is inconsequential compared with the 
safety and dependability gained. 


We Must Conserve Helium Supply 


However, we cannot aford tobeas prodi- 
gal with this gift of nature as we have been 
| with others. A well considered program of 
Je jon of this valuable product fs 
sential to our national welfare, from a com- 
mercial standpoint as well as from that of 
ational defence 
"The helium airship will make this form 
| of travel safe to a degree never before pos- 
| sible. Te will insure low insurance rates on 
| merchandise carried by airships. 


From a military point of view, helium has 
laced a new complexion on the airship- 
irplane controversy. The airship filled 
‘with helium and defended by guns and air- 
planes, will be in effect a battleship with 
the aky asa limit. As the battleship is 
subdivided into watertight compartments, 
0 the airship is made up of a number of 
gas cells, When a watertight compartment 
is punctured, the ship does not sink, This 
method of construction haa saved ships 
even against the destructive effect of 
torpedo explosion. So the puncturing of a 
gas cell in the airship will not spell dis- 
faster. We may sce those battleships of the 
air, riddled with shells, still fighting gal- 
lantly on to victory. 

‘As a basis for the future of airship 
development in this country, the Navy, in 
constructing the ZR-1, is building wisely 
‘and well. Amerieashould be ina position 
to point the way fo the world. 


32 
New Combination Tool Is 
a Mechanical Friend 


cCOMBI- 
NATION 


Nail puller, hammer, and crowbar 


Five-Ounce Pull Lifts Ton 
with New Chain Hoist 


'HE motor-driven chain holst shown be- 

ow will lift a ton at a five-ounce pull 
from the operator, whereas previous hoists 
have required a 90-pound pull. 

‘The motor ix controlled by a switeh in 
the handle held by the operator. Turning 
‘on the current lifts the load.» Puiling down 
‘on the handle winds the chain. Releasing, 
the handle eausos the load to stop, while the 
‘motor continues running. 


Inexpensive Dry Cleaning 
with Diminutive Plant 
A MACHINE that makes possible a dry 
Geaning service without the expenst 
of skilled labor and the employment of 
complicated machinery has been designed 
for use by tailoring shops, dry-goods 
Domes, hols snd cleaing chops, 

"The large brash shown in the center of 
the table Tevolves rapidly, loosening. the 
fist from the fabri, While a strong raft 
draws the dust into a centrifugal type dust 
fallector: "The smaller bros ia toed for 
“spotting.” The four plungers at the left 
fend of the dash operate fd. containers 
‘The dust collector inahown below the table 


Time Saved, Colds Avoided 
by This Built-In Mailbox 


AN INGENIOUS accemory, for. the 
home is a newly invented, built-in 
mailbox. ‘The box is so arranged that a 
letter, dropped into the slot on the outside, 
can be removed through a small door within 
the house. This will eliminate the necessity 
‘of going out of doors when the post 


weather 
‘Over, mail can be 
tcollected when 


‘one has risen 
late and is not 
dressed for the 
street. 


How Campers May Purify 
Unsafe Drinking Water 


\AMPERS in districts where streams 
may be polluted will be relieved to 
learn that the Army Medical School at 
‘Washington, D. C., has evolved a handy 
‘method of purifying suspected water. 

One or two drops of tincture of iodine 
‘will vanquish all the germs in a quart of 
unsafe water within from 20 to 30 minutes, 
according to this authority. Just shake the 
‘water container well. The greatly diluted 
fodine annot be tasted. 


“Permanent” Light Fixtures 
Are Easily Detachable 


A NEW type of wall and ceiling socket 
for electric fixtures facilitates the re 
moval, for cleaning, replacing, or inter- 
changing, of those fixtures that we now 
term “perma. 

‘The socket con- 
sists of two parts, 
fone fastened firmly 


‘Adapted to two types of fixtures 


to the wall or ceiling and the other to 
the fixture. ‘The plugs have large bind- 
ing scrows with which the fixture wires are 
connected. ‘The fixture is suspended from 
hook in the plug and ix held tightly in 
place by a spring catch. Before the fixture 
‘can be removed, this catch must be sprung. 
‘This feature prevents the accidental falling 
‘of a bowl or wall light, 

In homes equipped with this type of plu 
lighting, arrangements can be changed in 
short time without the services of an lee 
trician. For special oceasions, extra light- 
ing fixtures can be rented and installed as 
‘easily as one can serew in the lead to an 
‘electric iron or toaster. 


Automatic Pressure Kettle 


MADE of enameled steel a new pressure 
kettle that seals itself when the pres- 
ssure within rises hax been added to the 
list of new labor-taving utensils, 

A stack of pans is 
held in a rack that , 
fite in the kettle. ‘The 
‘cover fits tightly and 
is provided with 
Pressure gage and a 
safety valve. ‘These 
prevent the kettle 
from blowing up under 
too high a pressure. 
‘When the pressure 
reaches the danger 
point, the kettle 
by aloud knock- 
ing warns the 
housewife, 


Gasoline from Car 


HOME cooking comforts are provided 
‘the eamper or motor tourist by the 
folding camp stove shown above. It burns 
gasoline, permitting the use of fuel ex- 
tracted from the tank of the motor ear. 

‘A windshield, warming shelf, detachable 
pressed steel legs, and a two-burner iron 
grate are features of the stove, which may 
be folded to 434 by 1035 by 19 inches for 
carrying. ‘The entire outiit, including fuel 
tank, weighs only a few pounds. 


‘Tiny Microscope Magnifies 
Object 225 Times 


A. SMALL pocket microscope, only four 
fnehes long and weighing but 15 
‘ounces, recently perfected, is capable of 
magnifying an object 226 times its actual 
‘size. ‘The instrument 
consista of a eylindri- 


cal basoand standiate 


which two other eyling 


ders. telescope," Be- 
neath the lower lens 
fs hollow stage upon 
which the material to 
bbe inspected is placed. Light reflected from 
concave mirror underneath, illuminates 
the material. When completely closed, 
the degree of magnification is 0 times. 

"To inereaso this, it is necessary only to 
pull out either of the two cylinders to a 
point where a scale indicates the desired 
number, By pulling out both as far as they 
‘will go, an object is magnified 225 times 
If the lower cylinder is removed, this is 
ccut in half, thus giving a magnification of 
25 times. 

‘The instrument has been designed not 
only for use in laboratories, but as a field 
instrument for workers who find it neces 
sary to observe minutely the condition of 
‘wood or metal with which they are working. 


ERSONS who gy 

mow their own 
lawns usually are 
compelled to use 
grass shears to sup- 
plement the work 
of their mowers in 
trimming the growth 
at the sides of build- 


hhas perfected an in- 
genious small mower, 
no larger than a rake, 
that will cut grass 
any place where a 
rake might be thrust. 

‘The cutting is done 


the front and oper= 


ated by driving 
wheels at the rear. 
‘The driving wheels 
do not pass over the 
‘grass until it has been 
cut. The revolving 
disks will cut tall 
frass as well as 
short ina 16inch 
swath, 

Holding the handle 
in a natural position 
‘will cut the grast 
short enough for good 
appearance and. the 
promotion of growth, yet will not permit 
the driving wheels or cutters to pick up 
twigs or small stones, 

‘The new mower is silent in operation 


“This easily operated awn trimmer has a series of eight revolv- 
ing cutting disks (shown in inset) that sbear the grass 


and is light in weight, The blades, are 
removable for sharpening or for the substi- 
tution of new ones, The rake is expecially 
adaptable for trimming steep terraces. 


Supporting Small Objects before the Camera 


GRAY backrrounds often are desirable 
in photographing small objects in the 
studio, but almost invariably the photog- 
rapher resorts to the white background to 
obviate the many difficulties otherwise 
encountered. If the object is placed on a 
clear glass with the gray card underneath, 
he often gets reflections across the plate. 
If t is placed directly on the gray card, he 
iets disagreeable shadows and also an un- 


pleasant mottled appearance, since each 
little corrugation in the cardboard stands 
‘out plainly in the photograph. 

‘To avoid these difficulties there has been 
devised an invisible support method, as 
shown in the photograph. This is merely 
a nine-inch section of eurtain rod, either 
soldered to a metal base or sot firmly in a 
‘wooden one, which is pushed through the 
center of the cardboard desired for the 
background. A T-joint can be made to fit 
in the top end of the rod and this with the 
addition of a little modeling clay, will 
support any small object readily. If a long. 
for heavy object is to be photographed, two 
‘such supports can be employed. 

‘With this method there is no chance for 
reflections, and shadows are eliminated, 


Wall Holder for Telephone 
Has Coin Box and Pad 


"THis bangy 
wall tele- 

phone holder, | 

carries alittle 

coin container to : 
remindneighbors | 

that telephone 

service costs 

money. A con- 

veniently arrang- 

ed pad may be - 
‘used for notes or 

a ready refer- 
ence directory of 
numbers, 


INTERESTING PEOPLE Hobbies 


Oilwell Fire Snuffed like 


Ingenious Cap Smothers Fatal Texas Blaze 


Candle 


‘The Hughen-McKie oilwell fre near Corsicana, Tex. 
‘Thirteen men were killed and’ $60,000 in cil wns cons 


‘ODERN invention rarely has been 
‘put to amore dramatie use than {it 
‘was a few weeks ago, when a de- 
vvastating fire, which had killed 13 men and 
had consumed more than $20,000 worth of 
oll a day for three days, was extinguished 
by a giant candle snuffer devised for the 
emergency by an olwell foreman. 

‘This was the first time in the history of 
ollwell drilling that a burning oilwell was 
feapped so successfully as to extinguish the 
fire 

"The fire broke out at the Hughes MeKie 
well near Corsicana, Tex. So flerce were 
the flames, and so middeniy did they burst 
forth, that 13 workmen were burned to 
death before they could flee. For the next 
three days and nights more than 100 work= 

ing special asbestos suits, labored 
‘une¢asingly to recover the charred bones of 
their comrades and to extinguish the fire. 
‘Tust when there seemed no hope of halting 
tthe fire hefore the entire capacity of the 
well should be consumed, D. L. Kelly, 
trouble shooter for the J. K. Hughes Com: 
jany, appeared with the request that he 
‘be permitted to try his snuffer. For months 
he had been working on this invention, and 
hhad rushed it to completion after the 
Hughes-McKie fire started. 

Kelly's invention is a huge eap supported. 
by an iron tripod, from which it is swung on 
chains. Leading from the eap is a perpen- 
dicular pipe 10 inehes in diameter and eight 
feet high, and a smaller lateral pipe forming 


fs cen from 
fa T-joint with the main pipe. In the 
lateral pipe, at this joint, s a gate valve. A 


second gate valve i oeated near the top of 
the " 

"The entire device was hauled by an end- 
less tread tractor to the burning well, where 
the tripod was erected. With the assistance 
of eight men, Kelly swung the cap over the 

outh of the well, dropped it into place a 

made it practicaliy airtight by means of a 
casing of sheet metal. Then the gate 


Above: The well 
bumning at its 
greatest intensity. 
This great column 
of fame and smoke 
Baally was snuffed 
outby theingenious 
capping mechan- 
Seay shown st the 
eft, ‘with its ine 
ventor, D-L. Kelly. 
Closing of the 
‘Upper valve smoth- 
‘ered the ames 


©. T. Kinley (at left) and the suit used 

in recovering bodies of oll fie victims, 

‘The suit is made of several thicknesses 
‘of Fireproof asbestos cloth 


valve high in the main pipe was closed 
slowly, completely shutting off oxygen 
from the oil and smothering the flames, 

At the same moment the valve in the 
lateral pipe was opened, permitting un- 
‘burned ofl and gas under pressure to escape 
through # ‘which emptied into a pit 

away. Almost the in- 


flickered out. 
Repairs to the burned well are now under 
‘way, and itis expected its operation will be 

Oil men of the Texas and 
yve shown much in 


Kelly's devi 

jon. In fact, its inventor expects it 
‘will be added to the equipment of every oil- 
field as a protection against the greater 


Rubber Bumper Absorbs 
Jolts in Collision 


HE chance of serious accident or dis- 
aster from bumping into any obstacle 
fs said to have been lessened greatly by a 
new rubber bumper for automobiles ro- 
cently put on the market, It is made of 
high-carbon steel tubing, coated with rub- 
her of the kind used in the treads of tires, 
and it is attached to the automobile by 
strong U-shaped springs. 
‘The hollow steel provides strength, while 
the rubber coating softens the impact, 
lessening the 


‘The rubber bumper, attached with springs 


ad 


‘The camera of the memory. Through our eyes we register indelible impressions which the mind files away 


Are You Using All of Your Brains? 


An Article on Memory—and How to Improve It 


By James J. Walsh, 
MD.,Ph.D.  , 


Poycholony, 
College, ‘Now York City 
FEW weeks ago the 
New York newspapers, 
in reporting a trial in 
‘which a noted criminal law- 
Yor appeared a1 counsel for 
‘the defense, commented on 
the remariabl ets of er 
‘ory which he performed 
{lies during the closing days 
‘of the tral, Although he had 
made no notes at any tine 
‘luring the trial, he was able to repeat, 
‘word for word, just as they had beet 
uttered by the witnesses, lengthy 
pieces of testimony that had been given 
days boar. 

‘What he repeated was not merely 
the gst of what had been said, Te was 
the exact, verbatim testimony. — His 
feat of memory won the ease for the 
lawyer ‘and saved his lient from 
prison. 

‘Amazing though this may seem to 
persona who have difficulty recalling 
yhames, addresses, and telephone num= 
bers, actually ito no unique perform 
ance. Successful men almost. in 
Yariably have retentive memories 
storehouses of facts, "sce in 
‘they may’ be found easily and put into 
‘use when needed. 

‘Washington and Napoleon are said 
to have known thousands of men in 
their armies by name. "Theodore 
Roosevelt has been credited with hay 
ing remembered everything he ever 
rend. Abraham Lincoln had at’ his 
fingers* ends every fact he ever learned. 
Pascal, the great scientist, could repeat the 
entire Bible. Shakespeare had a vocabulary 
‘of 15,000 words, Milton of some 10,000, 
Memory is nearly always an attribute of 
the reat, for, as Bacon sums it up, “All 
knowledge is but remembrance. 

‘And yet a good memory fs not the ex- 
elusive possession of grent men, ‘Thousands 
of people in ordinary walks of life hold in 
their minds ‘vast collections of facts of 
various sorts which they ean produce at any 
time they wish. The telephone operate in 
the office of large corporation will re- 
member hundreds of telephone murmbers. 
‘The clerk at the information desk in the 
alice of a great public utility company in 
downtown "New York City, can tell you 
instantly the number of the room in which 
any of the company's 3000 employees isto 
be found, A hotel manager in the Middle 


Eight Rules 
for Memory 
IRE arc eight simple rules which, 
Doctor Walsh says, help you to 
‘rain your 


‘memory: 

1. Learn to concentrate 

2, Use an many senses as pomible in 
‘obtaining kmpremions of an object. 

3, Develop, by patient. nystematic exer- 
cise, the faculties that seem to, be weak 

“4 “Try to make your fst impressions of 
we Sedve, year ingremions frequent 

Revive "your ty. 

‘After & vacation actors tust rebearte Ole 
in which they have appeared many times. 

Hive “confidence in your” memory. 
Don't rely too much on notes or a 
Des > auch of penciled 


7. Establish as many associations as pos 
sible for your impressions. In attempting 10 
Femember a fact, satisfy yourself ax to what 
it is, whence it comes, where, when, how, and 
‘why it was made, and whither iti going. 

Make your memory training practical 
fand useful. “A telephone operator, for ex- 
‘ample, might ‘tse her time better ia com- 

iting telephone numbers to memory than 
in memorizing English verve. 


‘West can greet by 
name any one of the 
thousands of per- 
sons who have regio 
tered in the hotel 
since he has been in 
charge. An office 
boy on = Chicago 
newspaper knows 
virtually 
every street in the 
by location and 
ime, and has on 
the tip of his tongue 
a vast fund of other 
information about 
the city—the loca- 
tions and numbers 
of fire alarm boxes, 
fire houses, and po- 
lice stations, the 


street numbers of important buildings, 

‘All of us eanniot become Shakespeares, oF 
Pascals, or Napoleons, but by systematic, 
intelligent exercise we can develop our 
memories so that they will be of real value 
to us in our contact with the world, 

‘The training of the memory must be 
undertaken with the idea of aiding nature, 
not compelling her to alter her process of 
recalling past impressions to the mind. An 
example probably will aid me in explaining 
‘Nature's method of actuating the memory. 

‘You see on your desk pad brief note— 

possibly only a name, an address, or a 

single word. It recalls to you instantly 

musiness engagement, ‘The train of 
thought by which you connected the 
engagement with the entry. on your 
pad, was started voluntarily. his 
voltintary action of the memory is 
called recollection. 

You take a strectear to keop tho 
engagement, While riding on the car, 
you suddenly find yourself thinking of 
‘some event of your boyhood, ‘The 
thought apparently has just “popped 
into your mind” from nowhere. ‘This 
involuntary manifestation of memory 
is called remembrance, 

Actually, there was no difference at 
all between these two mental processes, 
‘You may not have been aware of it, 
but something occurred while you 
‘were riding on that ear to make you 
remember the incident that seemed to 
‘enter your mind from nowhere, A 
man sitting opposite you may have 
‘been wearing a suit of a peculiar shade 
of brown, which reealled a nuit worn by 
some actor in the event which you 
thought you had forgotten. You may 
have heard a railroad whistle that 


and associating new impressions 
‘memory in ate ile, sys Doctor Walsh 


recalled to you travel on trains, distant 
places, your boyhood home, the friends of 
‘your youth and. at last the event that 
“popped into your mind.” The train of 
thought occupied leas than a second. You 
were not conscious of the intermediate 
steps, but they were there just the same. 
‘You can see, then, how recollection and 
remembrance insy be considered as the 
ame process. This knowledge can aid us 
in inereasing the powers of our memories 


Memory Never Relinguishes a Fact 


Past events and impressions are stored 
up in what would seem to be various 
layers of our memory which, as recent 
‘observation demonstrates, never entirely 
relinquishes any fact that they receive. 
In other words, we never completely forget 
anything we have learned, Our problem, 
then, ia to train our active mind to re: 
produce for us any desired fact at our will. 
That this can be accomplished bas been 
proved conclusively many, many’ times 
Tt is done through what is known as the 
Inw of association, which is the foundation 
‘of all systems of memory training. We 
‘must learn to associate facts that we know 
With the facts we are attemptiiig to commit 
to memory, so that the 


recollection of one fact The wonderful 
invariably will lead to memory fling ‘system 
the remembrance af the of the human brain ts 
‘Se. iustrated at the righ 
ae Impressions received 
Doguerel is useful in by "the five semace are 


memory training, for 
rhyme and rhythm stick. 
in the mind. Rhythm is 
especially applicable in 2 
remembering. telephones 
numbers and names, 


the mind, 
‘led 


ted by nerves 
@ clearing howe of 
re they 


between that face and the face of some one 
you know well. Leonardo da Vinei drew 
‘sketches of all possible faces and numbered 
them. Possibly you cannot do that, but 
you can make mental sketches of the faces 
‘you see and classify them according to their 
types. 
In seeking to remember facts, think 

pictures. A child remembers a zebra as a 
striped horse, and a giraffe as a long- 


‘The first thing to be 
cultivated by a person 
‘who desires to improve 
hhis memory is the habit 
fof attention. “Attens 
tion,” Lowell says, “is 
‘the stuf that memory is 
made of, and genius ix 
‘accumulated memory. 
‘horetore, as a frst step, 
learn to concentrate. 

Perhaps you say you 
‘cannot remember faces, 
but if that is true, it is 
because you are not suf 
ficiently interested in the 
new people you meet, 


A Memory Feat 


Henry Clay _ once 
called by name a man 
‘whom he had seen for a 
single day in a jury box 
20 years before, despite 
tthe fact that an aceident 
had disfigured the man’s 
countenance in the in- 
terim. ‘The man’s pro- 
file had remained un- 
hanged, and Clay had 
trained ‘himself to re- 
member faces through 
their dominating char- 
acteristics, 

‘You can do much the 
same thing. Catalog in 
‘your mind the yarious types of faces— 
Found, oval, long, bony,—and the various 
types ‘of eyes, noses, chins, mouths, fore 
heads, and jaws; then fit each new fuce 
‘you see into its proper typeand make mental 
‘note of the features in which it differs from 
‘other faces. Try to find some resemblance 


— 


How a modern vocational bureau tests the memory" 
by means of Iettered cards and building blocks 


necked horse. Try to bring every possible 
faculty and sense to bear on the storing up 
of a fact in your memory. You can use 
your sight and hearing always, your taste, 
feeling, and smell frequently. If you want 
to remember x number, picture in your 
mind the numerals that make up that 


number—picture them in blue electric 
lights if that will make the picture more 
vivid. Then get the rhythm on the suc- 
cessive numerals fixed in your ears. The 
telephone number “Main eight six hun- 
dred” has just as definite a rhythm as the 
first line of the “Star Spangled Banner.” 
If remembering numbers is your chief 
difficulty, do simple sums in arithmetic as 
a pastime, to accustom yourself to dealing 
‘with numbers, An 

‘acquaintance ‘of 
mine cured himself 
of the unfortunate 
habit of forgetting 
telephone numbers 
and addresses by 2 
simple game with 
which he occupied 
himself when walk- 
ing along the street, 


An Exercise 


He tried to com- 
mit to memory the 
numbers on the au- 
tomobile license 
plates asthe cars 
passed him. He 
varied this by try= 
ing to add up the 
numerals on each 
plate before the car 
‘was out of wight. A 
few months of that 
treatment cured 
him, 

‘A similar euro 
may be practived by 
persons who find 
difficulty in remem 
bering words. Learn 
1 few lines of verse 
each day. When 
you are’ riding on 


street cars, commit to memory the text of 
the advertising cards, 

If you eannot remember names, attempt 
classification of them aimilar’ to your 


classification of faces. If the names are of 
foreign origin, remember from what coun 


try they come. Fix thelr rhythm in your 
mind. Associate them with names that are 
similar, Names derived from such things 


and animale suggest their own 
classifications. Other names may suggest 
pictures. In any ease, spell the name to 
yourself and see the letters in your mind. 


Is Genius “Accumulated Memory’? 


‘The only method of remembering music 
that I lonow consists of hearing the music 
repeated many times. Chorus numbers on 
tthe stage are drummed into the minds of 
the mers by frequent repetition. 
Trained musicians, of course, can learn 
susie simply by reading notes, as you would. 
learn poetry. Josef Hofmann, the famous 
pianist, once learned a difficult and lengthy 


Soncerto from the notes during a short 
railway journey. A few hours later he 
played it at a public performance for the 

* time in hie life entirely from memory. 
Once when the orchestral seore for the 


“Midsummer Night's Dream" overture had 
been mislaid before a concert in London, 
the great Mendelssohn prepared the entire 
scare from memory! 

Geniuses such as these developed re~ 
markable memories not only through tire- 
less training, but largely through reliance 
‘on their memories. Early in their eareers 
they learned to use their brains—all of 
them. 


Baby’s Canvas Bathtub Lightens Work ‘Safety Platform Designed for 


NUSUALLY 

‘uel for” the 
‘modern mother is 
this combination 
canvas bathtub and 
resing table for 
‘the baby. It is de~ 
‘signed to fit within 
‘the ordinary bath- 
fab, “and ie sup 
Ported by the sides 
Urthe tub. Not only 
init sanitary for the 
baby: became of = 
fontinuous flow of 
Sian water, a 
provides comfort for 
Both mother and 


child, 

the large 
bathtub has been 
filled, the baby's 


After the bath the hinged cover serves as dressing table 


‘tub is fitted in place and is ready for use.~ place. It relieves the mother of tiresome 


‘The infant nestles comfortably in a soft 
canvas bag that conforms to its body, 
while the mother, seated on a stool beside 
the tub, administers the bath. 

‘Openings at the corners of the small tubs 
allow free flow of water in and out, thereby 
‘assuring cleanliness and uniform’ temper- 
ature, ‘The entire outit is extremely light 
and can be earried easily from place to 


bending and stooping and ot earrying water 
for the bath. 

‘The bathing bag dries almost instantly 
after water is removed from the bathtub. 
It is equipped with a hinged dressing table 
raade of heavy canvas that covers the tub 
after the bath, and which, covered with 
bath towel, maices a convenient place to lay 
the baby while be is being dressed. 


Portable Radio Set Has no 
Aerial nor Ground 


PORTABLE radio set which, it is 
claimed, uses no round and no'aerial, 
fn here shown. It is sald to have picked 
up broadeasting stations 100 miles dis 
tant. A secret type of circuit using one 
amplifying tube, is the explanation given 
for the remarkable performance. 
‘The photograph shows Miss Helen Con 
roy, of Brooklyn, N. Y., listening in dur~ 
ing her lunch hour at City Hall Park. 


Sheet-Music Pages Turned 
by Foot Pressure 


INE of the recent inventions is an auto- 

‘matic sheet-music turner, adapted to 
all sizes of pages. ‘The sheets are engaged 
by clips of fine wire, and 
fare turned when pressure 
in exerted on 1 pedal 


Listening in with 
new portable re 
ceiving set, carried 
‘to a small case 


WHO are the world's ten 
‘greatest scientists? 

From the whole field of science 
and from all the pages of history, 
‘hich ten men stand out clearly 
above the thousands who have 
done great things, and why? 

Porviar Sciexce Moxtity 
put this question to the British 
scientist who has done perhaps 
more than any other one man in 
modern times to put the facts 
of science within the reach of the 
average man and woman—to 
J. Arthur Thomson, Regius Pro- 
fessor of Natural History in the 
Ueheniry: of banioen and 
author of the tremendously pop- 
ular work, "The Outline of Sei 


In our next month's issue we 
will announce Professor Thom- 
son's selections. He will tll in 

is own fascinating way why he 
has placed. the names of these 
scientists inthe list of the 


Washing Windows 


A NOVEL hanging platform that, en- 
ables a person to wash the outside of 
upper-story windows in comfort and safety. 
hhas been invented by James C. Brewster of 
Fort Madison, 
Ia. The device 
consists of a 
stand and cage 
formed of iron 
bars, with hooks 
‘or hangers that 
extend aeross the 
windowsill and 
engage the por- 
tion of the win- 
dowsillwithinthe 

Diagonal brace 
bars that area 
part of the cage 
have downward- 
ly curved ends 
that rest on the 
‘outer “horizontal 
portion of the sil 
and function to hold the eage and stand 
level while it is occupied by the person 
‘washing the window. 

The hooks holding the cage to the wine 
dowsill are made in two sections, hinged 
together. ‘This makes it easy to fasten the 
platform in place or to remove it when the 
‘work in completed 

‘The inventor declares the device is as 
safe as a kitchen floor. 


Single Lamp Varies Colors 
on Advertising Signs 


"To, PRODUCE changes in color in the 
iMlumination of advertising signs, an 
Indianapolis inventor has devised the elec» 
trie lantern shown here, 

Hitherto, color changes in illuminated 
signs were effected by the employment of 
many electric lamps of various colors. With 
this lantern, the effect ix produced by ro- 
volving glass plates of different. colors, 
‘These plates are rotated about a single lamp 
by means of an electric motor that is noise 
lose and selt-lubrieating and that requires 
no further attention once it is installed, 


Glass plates 
ef various 
tolore are roe 
tated “about 
thelamp by a 
noiseless elece 
tle motor 


HE Editor will be glad to su 
herever pomble, the ntmes andad 
Gresser of manufacturers of devices men= 
tioned in Popular Science Monthiy. 


“ 


World’s First Aerial Bicycle Flies 


N AERIAL | bicycle, 


called the 
“eycleplane,” driven only by foot- 
power applied by the pilot to an 
arrangement of pedals, recently achieved 
a short flight near Dayton, Ohio. Tt is 
id to be the first man-propelled flying 
device ever to lift itself from the ground. 


engineer at MeCook Field, Dayton, Ohic 
{s 20 feet high and has seven tiers of wings, 
yet weighs only 98 pounds. It is admittedly 
fenude in construction, being hastily built. 
Paper was used largely to cover the frame- 
‘work. ‘The fuselage is torpedo-shaped and 

+ about 12 feet long 

‘The pedala are connected with the pro 
peller at the front by a shaft and gear ar- 
rangement. Complete control is centered in 
the “joystick,” just in front of the pilot. It 
forward and backward 


movement to control the rudder. 

In its test flight the machine traveled 
20 feet and rose two feet from the groun 

‘The inventor is convinced that higher 
ating, more careful construction and 
some modifications suggested by his trials 
will achieve a device capable of rising to 
comparatively great heights and attaining 
considerable speed. Future cycleplanes 
‘will be much smalier, he asserts. 


Six Fuses in One Socket 


{IX foe in the space commonly oceu- 
pled by one is a recently devised con- 
‘venlence for the householder who forgets to 
keep a supply on hand, | When one of the 
tix fuses in the socket indieated by finger is 
Diown out, aturn of the eap attached to it 
allows the current to pass through a new 
fuse, 
‘The socket need not be removed. 


A “Camera Filling Station” 


HIS diminutive “camera filing, sta- 
tion,” built and displayed recently by 
C. 1. Olds, of Lincoln, Neb., is made 
* entirely of film spools’ except for four 
‘small nails 
signpost 
illuminated it in varied colors. A drive- 
‘way of white crushed rock was used. 


‘Built of spools and four naila 


hard, of Dayton, Ohio, recently made a 
short fight, using only foot power and pedals 


Below: An instant in what is said to 
have been the first fight ever occom- 
plished by a man-powered flying machine. 
The inventor served as pilot and motor 


Ingenious Record Repeater 
Weighs Less than Ounce 


SIMPLE but ingenious phonograph 
record repeater, weighing Jess than 
‘one ounce, is a recent invention that makes 
home dancing without an orchestra more 
convenient and more enjoyable. It is 
‘said to be so simple that a child ean attach 
ft without difficulty or damage to the 
record of to the machine. 
‘This device requires no adjusting. It 
merely is sot in the center of the record, 


touch play: 
ing surface 


‘over the peg. It does not touch the playing 
surface of the record at any time, and its 
faction is said to be so shockless and precise 
tas not to endanger the record, needle, or 
tone arm, Iti claimed that no appreciable 
pause intervenes between the end of the 
record and the start of the repetition. 

‘As the needle reaches the end of the 
record, a movable arm, operating on a cam, 
picks up the tone arm and carries it, #0 
quickly that the eye barely follows ‘the 
movement, to the starting position. The 
‘arm is then returned to its place by  coil- 
spring. ‘The length of your dance records 
now is measured by the capacity of your 
Phonograph spring. 


‘A Permanent or Temporary 
Paper Fastener 
BUSINESS papers may be fastened to- 

gether permanently or temporarily for 


working purposes by means of this im- 
proved fastener. The machine is adjusted 


‘turned up, the staple is pushed through the 
papers and clinched. When the other side 
is up, a temporary fastening is made. 


Wood of Sawdust and Chalk 


USING & mixture of 50 per cont sawdust 
with chalk and chemicals and subject- 
ing it to extremely heavy pressure, a Nor- 
‘wegian inventor claims to have perfected 
an artificial wood possessing the toughness 
‘of real lumber. 

The new substance is said to have the 
hardness of oak. It can be planed, sawed, 
hbored, painted, and polished. 


Our Silent Partners, the Plants 


“The Story of Man and His World 


By E. E. Free, Ph.D., and D. T. MacDougal, Ph.D., LL.D. ‘ 


VERY human being is a parasite. 
‘Whether we like it or not, we must 
live upon the labor of others. These 

others are the plants, 

Plants supply all the food in the world, 


sorbing non 
salts from the soil, and gases from the air. 
‘We animals eannot do this. We must 
have more complicated foods, things like 
fruits or tubers or the bodies of plants, 
substances like starch or sugar that plants, 
ed, or the flesh of other 
animals who themselves have lived, in 
the last analysis, on vegetable products. 
Ifall the animals in the world were wiped 
‘out by some coamic cataclysm, life would 
still go on. Planta would remain and an- 
{mal life undoubtedly could be developed 
|. But if all the plants died, 
lifo would disappear. We ani- 
mals, deprived of the plant hosts 
fon which we feed, would soon 
starve and the world would be 
‘as lifeless as in the beginning. 


One Common Ancestor 


Both plants and animals are 
denconded, as we saw in. the 
first chapter of this series, from 
the same creatures, from’ those 
little living slime specks on the 
fancient seashore, which were, we 
believe, the first form of life on 
earth. "This was perhaps a, bil- 
lion years ago or more. Soon 
the specks diverged, you remem- 
ber, into two groups. Some of 
them learned how to move them- 
selves about and these became 
the ancestors of animals. Oth- 
fers learned how to make food 
for themmelves out. of non 
living chemicals in the water, 
and these became the ancestors 
of plants, ‘This marked the sep- 
aration of the two great branches 
fof the tree of life—the animal 
ranch and the plant. branch. 
‘The later history of the animal 
branch we have already traced. 
We have seen how the deseen- 
dants of the moving slime specks 
grew more and more complicated 
in form and bodily. character, 
hhow they invented in tum 
backbone and legs and warm 
blood nnd lungs to breathe with, 
and all the thousands of inve 
tions that make up that eulmi- 
nating product of animal evolu 
tion—the body of man. 
‘Meanwhile the plant branch 
has been inventive also. Plants 
have invented leaves, for 
stance, and strong stems like 
the trunks of trees, roots to take 


‘up water and food materials from THE. remarkable photearaph above highly 
the soll, fruite and reeds and alarged. shows how the flower of the 
flowers," all the thousands, of | <smon rowed catches and olds a cluster 
boalily ” devices that modern {Yusuf the insect case pollen toatick to its 
DE poe: ings Ifthe insect strong enough tocscape. this 


‘The greatest of plant inven- 
tions was the first—how to male 
food of non-living materials. 
‘The secret was the use of the 


Trapped by the Milkweed 


pollen is carried off to fer 
’A chaster of tillweed 
above fe shown ia Tie sin 


energy of sunlight. ‘There still live in the 
‘sea vast numbers of tiny floating plants, 
billions of them in a bucketful of water, that 
‘till make food in about the same way, prob- 


se anotter Hower 
some lie the one 
in the right-hand 


picture 


ably, asitwas made by their first ancestors, 

‘These plants contain a green substance, 
the same that gives the green color to all 
plants, ‘This substance is able to take up 
some of the rays of sunlight and to use 
the energy from them to run its food~ 
‘making machinery, just as a man-made 
factory uses electrical energy. 

Sunlight furnishes, then, the power for 
the plant food factory. “The raw ma- 
terials come from the water, One of them 
is water itself, the other is a chemical 
compound called carbon dioxid. This 
compound is really a gas, the same gas 
that makes the bubbles in soda water, 

‘There is always a little of this carbon 
dioxid gas dissolved in sea water and this 
is taken out by the plant. Itand water are 
‘built up chemically, by the energy of sun- 


Tight, into simple kind of 
sugar, that i, into food 

Plants that have come axhorg 
and learned to live in ale atill 


make food in this same ways 
Every Garden a Sugar Mill 

There is little carbon dioxid 
sus in air too, and the loaves: tale 
up some of 1t. There ts water, 
too, inalde the leaves, ‘Thin given 
the’ leaf the two noceanusy’ raw 
materials and sunlight provides 


power 
the teat male 
water and, each 
sunlight. ‘This fe 
plant. I 


suger out of 
and 
+ the whole 


Wirwetly It foes aa 
The 2 of stigur malin, to 
called photosynth, TCs one 
fof the oldest inventions of 
living matter” and undoubtedly 


the mont important 


‘The next important invention in the line 
of plant evolution was that of resistant 
body that could not easily be pulled apart 
Before this, some of the single plant specks 
hhad taken’ to living to- 

gether in groups, just as 
the animal specks had, 
and had produced thus 
the first many-celled 
plants, In the begin 
ning, these aggregates of 
living. cells were stuck 
together loosely, we may 
‘suppose, as the cells. of 
‘some living water plants 
still are. Gradually the 
union between the cells 
hecame more permanent, ‘The individual 
cells developed outer walls of 1 tough ski 
like substance that we call eellulose. Some 
of them grew long and thin like threads, so 
that their tough walls held the mass of liv- 
ing cells together. These elongated cells 
ave the plant strength so that the move 
ment of the water in currents or with the 
tide would not tear the body of the plant 
apart, 

just us the animals developed muscles 
and bones in order to move where they 
wanted to in spite of the currents, no the 
plants developed these threaillie cells so 
that they could sit still and not be torn 
apart when the water moved. 

‘Most plants still have these thread cols 
‘They hold together the long fronds of sa 
wood. They are the fibers thit stile 
‘wood of trees, 
make into paper. 
plant give us linen thread and those 
hemp make rope for us. 
calls in the sed pod of th 
fibers of the eotton, 

‘Theve throe plant inventions 
were made while plants lived 
only in the sea. ‘The lund, wx 
yet, was bare. But the sea was 
rowing crowded. Food was 
fiearce in it and there was a 
strong incentive for animals and 
plants alike to move out onto 
theshore. 

‘This required, however, funda- 


Plant Inventions 
(As shown by the peach trec 
many Keaves and b 


Lt | 


Millions of tiny root 
Iasi abwor water and 


‘empting frit that i carried away 


mental modieations ofthe Syriana animate to ther pars Yeod fon the sol 

Body. To a living plant in the eter hich he teed 

‘ocean the water and the carbon epee s | root of the first land 
‘AcTER: Crone chon o's plat let 

Aion that It needed for food Geom rgtin of plant let, plant developed _pro- 


‘came to ft automatically in the 
‘water that bathed it, In the air 
all thia would be changed. New 


chlorophyl, "manufactures sugar in Jections and branches, 


F ta by abeorbing seatight and these ew’ millions 
tint combining” carbon diotid and of Hite hari threads 


dovices must be perfected to water hanging on them, so that. 
‘meat theve changed conditions. the plant had a root syne 
‘The plant inventors had to go to work stiff stem structure, built, as usual, out of tem, a very large surface, available in the 
again. ‘elongated fiber cells, so that they could hold soil through which surface the plant could 
‘The advance of the plant army outward their stems upright and thus get more light absorb the water that was no longer pto- 
from the sea was slow and tentative. ‘The for use in the manufacture of food. vided directly at the surface af the leaves, 


oldest land plants that we know have been In the next fifty or a hundred million The impervious skin that was necessary to 
found, us fossils, in the rocks of Scotland. years these two jons developed keep the plant from drying out developed 
‘They are probably about 400,000,000 years practically the modern form of plants—the many little microscopie holes, called sto- 
old. Apparently they were shaped a good familiar structure of leaves, branches, and mata, through which the gases of the alt 
deal like the seaweeds from which we be- main stem. The utility of this structure is could penetrate and provide the necessary 
eve them to have sprung. Instead of true that it exposes as much surface as powible carbon dioxid gas to the food-malking ma 
roots they had merely a bulbous enlarge- to the air and to light, both of which are chinery inside. 

ment buried in the soil, somewhat like the necessary for the manufacture of food. Tn the stems and branches there de- 


root ofa present-day mushroom. They had At the same time the original bulblike veloped long tubes through which the 
no. true leaves, only some ‘water from the soil could rise (as 
rounded stems, that probably What we call sap) to the place 
were green in ‘color, that may ‘where it was needed in the leaves. 


have resembled superficially the 
stalks of asparagus you buy 
nowadays in the market, 


All these changes were devices 
to expose the leaves (where food 
‘was made) to as much light as 


Flower in the crannied wall, 
I pluck you out of the crannies, 


ese very ancient land plants { hold you here, root and all, in my hand, jossible and to provide ther 
iad sroniy cates hover ioe Little, fower—but if I could understand Lrg an Rata leer 
Important inventions, They had What you are, root and all, and all in al, {arial waler und carbon Glos 
invented a protective covering, I should know what God and man is. gas. 
or akin, so dat they ‘would nok ; ol Te ls interesting, in paming, to 
dry ont in the ar ou h seaweed compare the wa in whieh the 


‘would. They had devised, also, a animals met this same problem. 


‘Animals then eat the plants, and. they 


free water and carbon diosid gas, wh 


Nature's Unending Cyc! 


LL green plants manufacture sugar from the water, 
‘carbon dioxid gas, and sunlight that they absorb. 


‘tur die or are 


ienseil' dies and whose 
ody then, im common with all plants and animale, sets 


‘more to the beginning of the eternal eyele 


=. 
ei ee 
Water and carbon dioxid continually are being Lilt inte bodies of living creatures and set free 


‘Thay, too, developed skins that would pre- 
vent drying, but they provided for the gas 
they need, namely, oxygen, by the device 
of inclosing in their bodies a litle sea water, 
which became blood. Plants increased 
(by brariches and leaves) so 
‘the matter of their bodies 
clove contact with the air 
me exceptions 
like the insects and the earthworms, pro- 
vided for the forced cireulation through- 
‘out the body of a fluid blood artifeially 
charged in a special organ, the lungs, with 
the needed gases of the air, 


Life's Marvelous Adjustments 


Every creature, plant or animal, that 
pare eh eis See 
pessoa eo sven b 
Ree ge orton 
SS ee 
astonishing inventive genius of life, just as 
oery eee 
por eet rd 
‘a Sere ate 
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4 long and rainless summer? How could 
they excape being killed by the winter cold? 

‘They met these difficulties in diferent 
‘ways: but the most successful salution, on 
the whole, was the invention of the seed. 
All the seed is, really, is a device to keep 
the plant alive during an unfavorable sea- 
son, of, what is the sume thing, to start a 
‘ow plant of the same kind when conditions 
for Ife become more favorable. 

Certain kinds of plants a good deal like 
modern ferns had already fallen into x 
habit of what is called the alternation of 
fRenerations. One generation of such planta 
‘was quite different in appearance from the 
next one. ‘The first-generation, for in- 
stance, might be a small ereeping weed that 
lived only'a few days; the generation that 
grew from this weed might be a great tree 
that lived for ‘many’ years. The third 
feeration, in turn, wou be lke the fst, 
and #0 on. 

‘Out of this habit developed the device of 
seeds. One of the generations, usually the 
smaller one of the two, came to live its 
life, not freely, but as a parasite on the 
other generation. Then this parasitic 
plantlet, really the dwindling remnant of 
the alternative generation, became. in- 
closed in a sort of & ease or coat and did not 
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live in the open at all. That iit became 

“Tf you carefully cut open a bean oF pe 
seed, or any seed, for that matter, that is 
large enough #0 that you can see what ia 
inside it, you will not it contains a 
Heule whitsh hing that is really'a tiny 
plant. 

‘When the seed sprouts, it ix this little 
plant that comes out and grows, Moat 
seeds contain, also, nome food to provide for 
this plantlet until it ean grow large enough 
to feed itself, This food is the starchy or 
oily or “meaty” part of the seed. Corn 
‘meal, for instance, is the food that w 
‘stored up in the seeds for the litte plant 
‘The planta themselves are the ‘germs’ 
that the miller takes out and throws away. 


Flarts Die; Seeds Replace Them 


When the cold winters of the yeara fol- 
owing the coal period clamped down their 
ice and snow on the land, the large plants 
died. 

But these plants had left seeds behind 
them. The seeds could stand the cold. In 
the spring they were still alive, and aa soon 
fas the weather was warm enough, they 
‘woke up and started all over again, 

‘The animals, of eourse, had to meet 
this same problem of surviving the 
‘winter. Some did so by developing 
the habit of hibernation or winter 
sleep, ahabit which the ancestors of 
our frogs acquired at this time and 
which their descendants still possess, 
Anothergroup ofanimals—the insects 
—met the problem in exactly thesame 
‘way as theplants did, namely by mak- 
ing use of an alternation of genera 
ticns. ‘Thisis what the yearly change 
of grub to butterfly and butterfly to 
grub really is and this is why it was 
developed. 

But this is not quite all of the story. 
It is never enough for life, it seems, 
merely to survive. It must expand, 
‘enter new realms, conquer more ter: 
ritory, just as plante and animals ad- 
‘vanced out of the se 

Now the plants, you notice, have 
handicaps against expansion on the 

(Tarn to page 118) 
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A Lower Berth for Everybody, Is New Plan 
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‘ASA SLEEPING CAR 


GPACIOUSNESS and comfort, both day and night, are pro; 
‘vided in an ingenious new design for sleeping cars’ proposed 
by M.C Krarup, consulting engineer. The illustration above 
shows two compartments of the car arranged for daytime use. 


be contained in an ordinary sleeping car- 


AS THE right: The same two compartments converted into 
sleeping berths. "Note the rpaciousness, allowing comfort. 
able headroom, a personal wash basin and a large mirror. ‘Bed 
fing i stored in the lorer portions of the chairs, andthe mattress 
is Produced by lowering the back cushion and extending the seat 
ot'the pivotal chai. 

‘The ‘compartments would be separated by partitions of 
raterial nich as bakelite paper, which is stout and yet ean be 
Balled down from oblique spring rollers in the ceiling. Two 
‘Would be required for each compartment, one attaching to the 

vol chair adhe "other, slighty everapping the fst 

iteross the stationary’ aisle seat. ecting por 
tion of the slie sent would be covered ‘The ssi carteina 
‘would resemble the usual drapes ‘now used in sleeping ears 


This Coin-in-the-Slot Radio 
Is Parisian Innovation 


Revolving Sash Facilitates Window Cleaning 


WINDOWS with double-hung sashes, 
that not only ean be raised and low- 
‘ered in the usual manner, but also swing 
completely around on horizontal pivots, 
have been designed recently to facilitate 
cleaning. When tilted at right angles to 


Crimped Shingles Restored 
By U. S. Forestry Service 


their normal positions, the entire window 
space can be used for ventilation, The 
‘windows are made for any alze of opening 
and may be installed in any house, old oF 
‘Tilting them at an angle assures draft~ 
proof ventilation even on windy days. 


‘Cedar shingles before and after 
undergoing the mew process 


“THE penny-in-theslot machines with 
fear tubes that had their habitat in 
depots, amusement parks, and hotel lob- 


bbies have, for the most part, disappeared. 

With them have vanished the songs they. 
emitted in squeaky jumbles of sound. But 
the idea they embodied lives today in this 
French radio machine, which is invading 
wherever Parisian crowds are. 

‘motion-picture theaters, hotel 
steamship cabins, and’ many 
other publie places, this coin-in-the-slot re- 
ceiving apparatus is plucking melody from 
the ether and coins from the purse, 

‘The coin connects the receiving ap- 
paratus for a limited time. A card be- 
side the device tells the hours when music 
is available. 


A METHOD whereby shingles of cedar 
and similar wood that have crimped 
in drying because of excesive moisture 
may be restored, has been announced by 
the United States Forestry Service. Since 
shingles thus damaged are worthless, the 
discovery promises some really valuable 

Crimping is due, it was found, to the 
collapse of the wood cells that contained 
the free water. If the shingles are subjected 
to live steam at holler pressure for 20 
hours and then dried in a Kiln at a tem- 
perature of 160 degrees, with from 25 to 
35 per cent humidity, the crimp disappears. 


Auto Engine Serves as a Sawmill 


HE "How My Car Serves Me” prize 

contest, announced in the September 
issue of PoruLAR Science. MoxTuny, has 

‘with immediate response from our 
readers who own automobiles” Many of 
‘them have sent in letters and photogr 
Seectonr novel teen fo Shh tet Rowe 
‘put their cars, 

All the way from Paris, France, comes 
aan interesting contribution, an invention of 
M. G. Schoedlin. The photograph of his 
ingenious motor-car sawmill is reproduced 
above, With this saw, mounted on an 
{inclined truck at the rear of the car, he has 
more than paid for his ear. The device is 
driven by the two rear wheels of the auto- 
mobile which rest on two friction rollers. 


Baby Is Given Fresh Air 
in Window Cage 


BABIES of flat and tenement dwellers, 
whose tiny lungs have been forced to 
breathe stale and overheated air, ae offered 
relief by the recent English invention pic 
tured above. A large metal erate is. at- 
tached to the outside of the window by two 
stout iron poles. A baby basket can easily 
bbe lowered inside. If insects are likely to 
‘trouble the child, the crate can be sereened. 


‘When the engine is started, the saw revolves 
with sufficient force to cut logs of the size 
ordinarily used for firewood. 

‘Competition in the "How My Car Serves 


accompanied by photographs or drawings, 
wwe offer these prizes: $20, first prize; $10, 
second prize; $5, third prise. A number 
Of the contributions will be published next 


month. Prize-winning letters will appear 

in the January issue. 

Address Automobile Contest Editor, 
West 
letter 


will be considered by a board of editors, 
‘whose decision will be final, 


Droplights Are Adjusted by 
Simple Arm Device 


DDROPEIGHTS that swing from the cel- 
ing by flexible wires have always been 
difficult to adjust to heights and angles such 

t they throw a maximum amount of 
light on the proper spot. Any one who has 
‘used them in the study, the office, the work 
‘shop oF the garage has probably been forced 
to change the height by knotting the cord. 
and to swing the lump from place to place 
by tying it with strings attached to walls, 
joists, desk legs and other places. 

‘A'St, Louis man has devised thi 
attachment, which permits the droplight to 
be adjusted ax desired, It is a pivoted arm 
to which the light may be fastened at any 
point. Swinging the arm up or down or 
from side to side causes rays to fall wher- 
ever desired. A movable clamp permits the 
‘arm to be placed wherever necessary. 


‘The light adjuster aids in typesetting 


Quick-Change Screwdriver 
Contains Three Blades 


HE ingee 

niouslittle 
tool shown 
here is called 
3 “lightning- 
change maga- 
zine serew- 


blades, con- 
tained inside 
the handle 
and num- 


bered 1, 
and 3, according to size, 
corresponding numbers on the handle, and 
the blade desired is obtained for use by 
turning a cap, rotating the handle until the 
number corresponding to the number of the 
lade is up, then tipping the handle until 
the blade drops into place, 

A turn of the cap locks the blade into 
the handle for use and holds it rigid. The 
blade springs back into the handle when 
tthe locking eap is turned in the opposite 
direction. 


These Two-Piece Overalls 
Are Dustproof 


There are three“ 


TiS work garment has all the appears 
ance of the ordinary one-piece over- 
all suit, but in reality it is a two-piece 
sult s0' fashioned as to be absolutely 
dustproot. 

‘The suit consists of a jacket and trousers. 
‘The jacket has a waistband under which 
are tabs which button to the trousers, If 
the trousers wear out or are hopelessly torn, 
it is not necessary to discard the entire 
garment, ax would be the case with th 
ordinary one-piece overall. It would be 
necessary merely to buy new trousers. 

‘The garment when fastened together may. 
be put on and taken off as a one-piece suit, 
and when buttoned it is dustproof, It has 
no bibs, strings, double folds, buckles or 
catches to bulge and dangle, thus permit 
ting greater freedom of action and making 
laundering easier. 


Making Shoal Water - Soundings with Light 


N ENGLISH inventor has devised 
‘a method of utilizing projected light 
to determine the depth of water 

through which a vessel is passing. The 
deviee is said to supply an accurate and 
satisfactory substitute for the time-worn 
operation of “heaving the lead’ to make 
soundings in shallow water. 

‘The apparatus consists of two parts. One 
of these is a projector, which, through a 
porthole in the bottom of the hull, throws a 
‘beam of light directly downward fo the bed 
of the waters. The other part, called the 
“depth finder,” is placed at another port- 
hole some distance from the first in the 
bottom of the vessel in such a position that 
the beam of light may be observed plainly. 
In this manner the angle between the lin 
‘of the beam and the observer's line of vision 
is recorded accurately, 


How Depth Is Determined 


Running perpendicularly from the chart- 
room is a tube connected with the depth 
finder. By an arrangement of mirrors the 
ray of light is reflected through this tube so 
that it ean be observed continuously by the 
navigating officer. After the apparatus has 
recorded the angle between the light beam 
fand the line of observation, a simple eal- 
ceulation determines the depth of water be- 
neath the vessel with absolute accuracy. 

‘The apparatus, of course, eannot be used 
{in sounding the depths of the ocean, for itis 
impossible to project a ray of light powerful 
enough to penetrate ta the bottom, But it 
in entirely officient im rivers, and other sbosl 
waters where frequent soundings are neces 
‘sary to a vessel's safety, 

Soundings can be taken with this instra- 
ment under any weather conditions and at 
any speed. ‘The necessity for “slowing 

_ down,” ns with the prevailing method, is 
obviated. ‘The only instance in which it 
‘could not be used would be in the rare event. 
of the failure of the electric curren 


Chicken Incubator Used 
in Cheesemaking 


N ORDINARY chicken incubator has 
heen used with striking success to test 
till in cheesemaking by J. L. Sammis, of 
the Wisconsin College of "Agriculture, 
shown above with his testing apparatus 
‘Milk samples are placed in test tubes in 
the incubator and subjected to heat of 
temperature favorable to the development 
of bacteria, ‘The samples are tested, and 
‘the milk is accepted or rejected, according 
-to its reaction to the heat. 
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Gyroscopic Indicator Makes Night Flying Safe 


ERILS of flying by night, or in clouds 
lessened by a new gyro- 

instrument recently 

perfected by the United States Army Air 
Serviee at MeCook Field, Ohio. It con- 
sists of two gyroscopes with axes at right 
angles to each other, and a glass tube 


zontal and parallel 


the wings. A\ turn 
the plane to the right 
causes the top of the 


rotating gyro to tip to the 
ight, actuating a pointer 
that shows the amount 
which theplane has turned, 
‘The pitch-indicating gy- 
roscope also is mounted 
fon a horizontal axis at 
right angles to the first. A 
downward pitch of the 
plane causes the register- 
Ing end of the axis to move 
down, and the pointer 
shows on a scale the 
amount of dip at which 
the plane is descending 
‘When the plane is mov- 
ing horizontally, all scales 


BALL OFF CENTER INDICATES 
TILTING OF PLANE 


read zero, but as soon as one wing drops 
lower than the other, the ball within the 
‘tage glass moves to one side. 

Both gyroscopes are turned by a jet of air 
that is shot against vanes formed in the rime 
of the wheels. This jot of air is produced 
by the suction of the wind, 


Gyroscope murs 
GEN PLANE 


DOFG: € 
HOVES DOWN WHEN PLANE DIPS 

(Qn the face of the indicator (at left) pointers register turn 

‘and pitch, while a level indicates tilting of plane. At the 

Tight, interior of the device, showing the two gyroscopes 


Roof Railway Aids 


D FACILITATE the work of changing 
Jectrie lamps for the cornice lights of 
the Sealile Times, of Seattle, 

da small railroad on its 

¢ Timer found that the many 


cornice lamps illuminating the building 
‘were difficult to replace, sometimes requl 
Ing 10 hours of ‘Other probl 


work about the 
and as a romule the railway was decided 
upon, 

Stool tracks wore laid 
ning all around the ed 
three-wheoled hand ear is 
Inner side the car earries 
counterweight, ‘The outer side supp 
Inder designed to hang over the 
the roof. At the bottom of this ladder ix 
suspended a senall railed platform on whieh 

iemnan ride. 
Standing on this platform the worker 
moves quickly from lamp to lamp, while 
helpers push the ear along the track. In- 
stead of the 10 hours formerly required to 
change the lights, the work is now done in 
two hours. 

‘The amount of work saved and the 


on the roof, 
‘On these tr 


a 
(On the 
‘8 200-pound 


with counter: 
weight and bal 
nced ladder sus 
pended over the 
Sige of the build- 
ing. Below, the 
moving ladder 


greater comfort and safety of the workman 
can be realized from the fact that formerly 
attention to the cornice lights meant 110 
tripe over the side of the building on a small 
ladder. 


Air Cushion Seats Designed for Motor Buses 


MNIBUSES with seats that rest on 
‘pneumatic shock absorbers promise to 
rolve one of today’s greatest pasenger 
transportation problems in rural and sub- 
urban districts, 
Country roads 
not always in frst 
clase condition, and 
to protect the’ pase 
seengers from painful 
‘bumps and shaking 
itis necessary to use 
pneumatic tires on 
the wheels of a vo- 
hile. But such tires 
are costly and, owe 
fing to the bad eon 
dition of the roads, 
have a brief life, 

A new type of 
seat, recently placed 
on” the market, 
makes it possible to 
employ solid tires 
without exposing 
Passengers to the 
discomfort of shocks, and perk 


aps injury, 


‘when traveling over rough roads. Accord 
ing to the width of the seats, they rest upan 
fone or two valve-controlled pneumatic 


Shock absorbers acting. through springs 
‘The cushions consist of two telescoping 


‘metal eylinders, earefully machined so that 
they fit practically airtight when lubricated, 
‘They are said to be so efficient that pas- 
nengers may read without undue eye strain, 


cennibaswith eats equ 
with paeumatic shock ab- 
Ecrbers, as shown at the 
Behe 


‘An sir cushion in- 
sing a spring absorbs the 
Salts over rough roads: 


: rh : 


Spurned Corncob Rises 
to Dignity of Wood 


Your who have thought of corncobs only 
‘as’ holders provided by Nature from 
which you might nibble the sweet kernels, 
should be interested in the recent discovery, 
by Professor Darling, of Milliken Univer- 
sity, Decatur, IL, of a process by which 60 

‘cent of the cob ean be manufactured 
stitute for wood. Professor 
shown above in his laboratory, 
making his synthetic wood, 

‘The cob is ground to a flakey, fibrous 
pulp and, after being mixed with a suitable 
binder, is compressed by a powerful hy- 
raulié press, 

‘The finished product can be whittled, 
elued, nailed, screwed, shaved, o turned 
fon a iathe without danger of chipping. It 
will withstand pressure of 10,000 pounds 
to the square inch. It can be stained and 
varnished like ordinary wood. 


A Blowtorch that Solders 
and Brands 


A COMBINATION soldering iron, 
blowtorch, and branding iron, ‘which 
fs self-heating, of light weight, and little 
‘more than a foot in length over all, has been 
developed by an Illinois manufacturer. 
Gasoline in used an ful, 
‘and is earried from the large 
cylinder by cotton wicking, 


=m 


to the flame tube through which it is fed 
bby a patented needle valve and vaporized, 
A special alloy steel tube connects the 
fuel tank with the burner in order to keep 
tthe tank cool at all times, 
‘@ device may be adapted to any of 
it three uses by a simple adjustment, ‘The 
fuel feeding is said to be so arranged as 
to insure safety to the user. 


Handwriting Telegraphed 


ELEGRAPHIC transmission of 
‘written seript—1453 words in six 

‘was accomplished recently by 
‘a new French invention, ‘The 
handwriting was sent from 
Lyons to Malmaison, near Paris, 
Ordinary transmission of such 
a message by telegraph would 
have required 25 minutes, Th 
promoters of the new device 
plan to make it available soon for 
the use of the French public. 


Bicycle Searchlight Made 
with a Flashlight 
A 


BRACKET that permits an ordinary 

pocket flashlight to be utilised as a 
wearehlight by a bicyclist has been in- 
vented by Clarence E. Graves, of Ham= 
mond, Ind. It ia a strip of sheet metal 
fitting the circumference of the flash lamp, 
to which it is secured by a bolt and thumb 
nut, It is fastened to the handlebar by one 


of the bolts that engage the bar at the head 
of the bieyele, 


Adjustable Window Shelf 
for Flower Pots 
FLOWER lovers, who are city” dwellers 

will warn to “Betsy Bobbit.” ‘The 


young lady is an attractive adjustable 
‘hell, which makes it possible to have a 


flower pot on 
even the narrow- 
est windowsill 


The device 
‘of metal, stur 
builtjandeapable 
of supporting 
a pot weigh- 
ing 20 pounds, 
Tt hooks over 
the sill, between 
the sash and the 
aill, and does not 
interfere with 
raising o lower= 
ing the window. 
The retaining 


sary to support 
pots heavier 
than 12 pounds. 
It is fastened to 


the apron or 


ing of the 
dow by a few tacks and the slanting piece 
then is engayed in it 

‘The invention is easily slipped into 


place, and its inner support, made attrac 
tive by a hand-painted picture of an old- 
fashioned girl, lends itself well to any 
home interior. 

Gracing bare windows with flowers 
gives charm to the dingiest and least 
inviting of exteriors, And flowers in wine 
dows, never sun-hungry, always thrive, 


Nerve Splicing Is Achieved 


NERVE slicing, said to be the most 
dolicate of surgical operations, is one 
of the latest achievements of curative 
science. Nerves from animals may be ured to 
restore health and activity to human 
muscles and other body parts suffering 


,. from nerve loss or disease. 


A Mobile New Pump with Many Uses 


AN, ENGINE: 
DRIVEN 
double - cylinder 
pump, mounted on 
automobile wheels, 
0 that it may be 
moved from place to 
placeby automobile, 
motoreyele, or mo- 
tor truck, or drawn 
by hand, has been 
perfected by a Penn- 
ssylvania‘manufae- 
turer, The device 
is said to adapt it- 
self to a variety of 


which a pump is 
necessary, in cor 
struction "work, 
repair work, of in 
gation. Its mo- 
bility adapts it for general pumping utility 
about a farm or industrial plant. It is, 
moreover, a particularly effective piece of 
fire-fighting apparatus. Industrial plants 
and small towns could find inexpensive fire 
protection in it 

‘The engine develops five horsepower, and 
the double ey 
stream, ‘This stream 
gallons) a minute, 
stream may be directed from a half-inch 


This casly transported pump, with its capacity of 80 gallons 
= 


‘or empty ‘Wooded basements 


fire nozale on a blaze at a considerable dis 
tance. For fires closer to the machine, two 
high-pressure streams may be used, ' The 
suction hose is adapted for quick and con- 
venient use in lake, ereek, well or in any 
flooded place. 

The pump and engine are securely 
mounted on steel, thus permitting the de- 
vice to be transported at high speed 
over rough roads, ‘The apparatus weighs 
1900 pounds, completely equipped, 


Inventor Soars in a Ten-Pound Flying Device 


here with his folded diminutive gravity- 
‘outwitter over his shoulder. ‘The other 
picture shows the same device being 
handled in a high wind by attendants in 


it to be the smallest 
e with whieh man 
bealr. 1tis a sort of 
ruggedly but Tightly and 
structed. It is auld to be 
even when the wind diee 
cor is aloft, since ite par 

jure permite an easy descent, 


‘considerable duration are wal 
mplished hy the inventory 


in epectacular tests in Cermany, 


to have been ace 


‘Above, Doctor Sechase carrying Ms 
‘attendants about to release the 


10-pound folded parachute kite. Below, 
ropes for al flight by the inventor 


Is a New Ice Age Coming? 


Famous Polar Explorer Taking Radio into the Bleak Arctic 
By Captain Donald B. MacMillan 


When the following 
epecial article was re- 


barked on 
expedition into 
Arctic to determine, 
among other ‘things, 
Whether another foo 


Age 


preeminently fitted to 
Ginousa this fascina 
question. He 
iinoed ony evo of 
ist 15. years in. the 
Arctic. in 1908 ‘he 
voluntarily relin= 
‘Guished his position’ 
f college professor to 
fail north with, Peary 
on his memorable dash 
fo the North Pole. His 


Observations concern 
ing th 


North, and the reasons 
‘offered by science, will 
interest every reader. 


1S always of interest. 

to me upon my de 

parture for the Arctic 
regions (this Is my eighth) 
to learn just what par 
ticular phase of our pro- 
jected work appeals. moat 
especially to the public. 
‘This year it happens to be 
the possibility and the 
probability of another gla 
cial period. 

‘That subject is of great 


restrial magnetism and ate 
mospheric electricity, in 
bboth of which we hope to do 
‘good work under the direc 
tion of the Carnegie In- 
stitution of Washington. 
‘The latter is of especial in- 
terest just now in view of 
the tremendous wave of 
‘enthusiasm over radio. 

We are going far beyond 
the Northern Lights, plan- 
ning to winter at’ Cape 
Sablne, eleven degrees from the North 

My auxiliary schooner, Bowdoin, expe 
cially built for arctic work, is equipped 
with a powerful sending and receiving 
wireless outfit. In our tests we have heard 
stations 2600 miles distant, and hay 
communicated with stations’ in Virgi 
and the Far West, thus assuring success in 
this branch of our work if we ean penetrate 
the auroral belt that encircles the globe at 
about 99 degrees north latitude. 

On my last trip, when two degrees be- 
yond the Arctic ‘Circle, every night I 
heard distinetly the Arlington station at 
‘Washington, D. C., and this with a much 
inferior set’ than “now installed in the 
Bowdoin, 

Tt was the intention of our radio experts 
to use copper strips on the bottom of the 


Bordoin xs.a ground, We 
decided, however, that 
the 1700 steel plates on 
the bow with which we 
crush and ride over ice 
will serve the purpose 
‘equally as well. 

‘All of our best and 
ablest geologists declare 
that we are at the close 
‘of s great glacial period 
‘when the northern part 
‘of North America was 
‘covered with 4,000,000 
‘square miles of fee. ‘The 
first great icefield was 
developed ubout 600,000 
years ago. Since that 
ime there are very good. 
reasons for believing 
that we have had threo 
‘more great glacial stages, 


averaging 125,000 years, 


‘What is the explanation 
oftheseclimatiechanges? 
The Bow ‘Many and sound reasons 
goin, fresen have been. advanced, 
Naciiung among which are: 
eee ‘An increased degree of 


ellipticity (the 

oval shape) of the orbit 

of the earth, 

‘A change in the obliquity of the elliptic. 
‘the position of the earth's 


trip in 1921, 


ternal crust oF 


ss change in the distribution 
d sea, 

‘al elevation and subsidence of 
of the earth. 


Why Not another Ice Age? 


Since we ure absolutely certain that we 
have had four or more great glacial stages, 
no good and suificent reasons can be ad- 
Vanced why’ we should not have others, 
‘The glaciers in the Alps are all retreating, 
thou of the Chamonix Valley from one 
quarter to cue half mile during the last 10 
Years. ‘The glaciers of Alaska also are 
fesening in bulk. ‘The Muir "Glacier 

‘has retrented seven miles in 20 
years. Therefore, it. comes as 
& surprise to geologists when T 
tell them that ‘all glaciers in the 
Far North are advancing, and 
have been for at least the last 
0 years, ns clearly proved by the 
maps and accounts of our early 
‘explores. 

‘My own observation during the 
last 15 years confirms this. It 
they are advancing, why? Is it 
due to an increase in humidity 
resulting in an increase in snow 
fall, ora re-elevation of the north- 
ern lands? Mountains are being 
covered, valleys are being filed, 
coastlines und islands obliterated, 
Vegetation is being killed, animal 
life consequently being destrayed, 
and the icefields of our North 


Atlantic are increasing in area and adding 
to the dangers of navigation. 

‘Greenland has an urea of 600,000 square 
miles, ‘Today 600,000 are covered With 
fea. A covering of the rrnaining 100,000 
Wil induence ite conaaerably. in. tbat 
Zilioas and millous more tons of ee wil 
Ante southward yeariy to cool our waters 
ad lower the rasan shoal tenperature 

‘llemers Land, now slowly being ee 
capped, wil aid in bringing about tie 
ent, ‘The reall wll not be marked 
Until the hundreds of laciere now 
fling the valleys reach the sea, 
fries each wil sond out tts feet of” 
Tesbengs to nd to the already con- 
tested northern waters 

«How rapidiy sre these glaciers ad- 
vancingt Ths is one of the purposes 
of my expedition —to mark elerly for 
fucure reference the faces of many of our 
Tangert glaciers, When other explorers 
return i future yearn they can Beng 

something” definite.” ‘Had "Kane, 4 

ayes, Hall, Greeley, and Peary done ths Sait i 

they would have made invaluable: cont MA ; x 

ations to alee. PA 


ITH this promise to Science, Cap~ D 
tain MacMillan’s article concludes, 4 
hI) 


What are the potentialities of the infor 
mation he submits? 

For the first time in the history of 
polar exploration, as Captain MacMillan 
modestly states, his expedition will plant 
Jandmarks in the vast fields of arctic ice 
to permit scientists of the future to fore 
cast exactly when the earth will know its 


next Age of Tce, when a great portion of Wry 
forthern North’ America ‘may lie buried TN 
ike the poles beneath huge mountains of ae OP 
tolid ioe; when vegetation may disappear ae S| 


from the Northern Hemisphere; when man % 
and animals may die and the earth be 
habitable only near the equator. 

‘Selonce tells us that today we a 
the end of a glacial period of 25,000 years 
cone of three to five such periods the world 
hhas known in a half million years. The 
{interglacial periods—those when the mid- 
ands of our globe are as we see them n 
last for 125,000 years or more, 80 ins 
inte fear neod not enter into our eonsider- 
ation of the possibility of a return to the 
Age of Tce 

‘While science can only theo 
rize as to the eause, it can tell 
almost with certainty the his- 
tory and effect of the previous 


How our artist pictures the next great Tee Age. The 
in their relentless advance, sweep away and cru 

est skyscrapers of our cities, blotting out the modern 
Civilization built by science. ‘The inact illusfrates one of the 
scleatiic explanations of glacial periods—the change in the 
arth's axis of rotation and consequent shifting of the poles 


facial periods. Their storie that time Amer. the past and the future lend special interest 
fre writen in the face of the fea, Europe, and pain MacMillan'sexpedition—an tne 
‘earthy in’ the contours of northern "Asia terest that has been heightened, from the 
‘mountain, the beds of stream, Knew a civil standpoint of the public, by the present 
‘the shore lines of inland waters, ion beyond that widespread use of radio. Radio en- 
the depths of valleys. For when of which we are Thusleste all over the country are ready to 
billions of tons of fee move ir ne tune in on WNP—""Wirelese North Pol 
___reaistibly: over the land, they B, The prevent sum the call number assigned the Bowdotn, 
Hew, eu and carve from thelr M total’ of human which carrie the first broadcatting station 
path anything that threatens Knowledge “may ever to move over arctle le 
to halt their progress, amooth- 
ing the mountain faces, level Radio Expert of the Expedition 


ing the hills, gouging out the 
valleys and altering the cliffs 

‘The next Age of Ice may 
obliterate a civilization that it 
hhas taken mankind centuries 
to achieve, Great cities ma 
be swept away before the 


Hiram Maxim, dean of all radio ama 
teurs in America, was responsible for the 

selection of Donald Mix, of Bristol, Com 
aa the radio operator of the expedition: 
Mix’s fellow members of the American 
Relay League have agreed to do 
relentless march of the glaciers. jr best to maintain communication with 
‘The crumpled stones of their NP at all times. Meseages from the 
tallest structures may be re- ancients Bowdoin will be broadcast by transmission 
tumed into the earth whence the last from WJAZ station in Chicago. In addi- 
ence snatched them or car- tion to keeping the world informed as to the 
ried on by the flood waters of progress of the expedition, the Bowdoin's 
the melting period into the seas. Fadio equipment will permit the crew to 
‘Possibly this happened in the Tisten in on the popular radio programs, a 

L last age of ce. Possibly before __ diversion new to polar expeditions. 


Industri: 


TITTLE model 
consti 

the Division of Mineral Technology, in the 
United States National Museum at Wash: 


mm, D.C. ‘Two of these are illustrated 


ith—the sbaft coal above and 
the pot las furnace at tl 
"The model abi 
Ings, tipple, ‘miners’ 
ground workings in 
utting coal by ma 


Built aceurately to seal 


New Railroad Ditcher Is Versatile Machine 


L{IGH eitcieney, extreme mobility and 
versatility, and low maintenance 
cont are aaid to be features of the im- 


Proved heavy duty, revolving, type rail 
tis 


Toad ditcher shovel shown below. 
ponaible to mount this machine on r 
‘trucks of ntandard or special 
oF continuous tread trucks. 
stility mates the same machine available 
for se in cleaning ballast, laying rails, 
ditching rights of ‘way, loading and un= 
loading, and stocking coal. It may also be 
used as'a locomotive crane and has numer: 
fous other utili 

"The machine aiso is designed for ready 


conversion to a steam shovel, crane, single 
line clamshell, or dragline outiit. Ali points 
exposed to intense stress are reinforced. 


Relief for the Rheumatic 


‘ORE than 4000 sufferers from rhew- 

matism are said to have enjoyed an 
80 per cent amelioration of aymptoms under 
the bacteria injection treatment given 
5000 patients during the last four years at 
the clinic of the New York University 
Medical College. In several instances the 
improvement effected is mid to have been 
equal to a cure. 


Safe Milk-Bottle Carrier 
for Children 


0 LONGER is there any reason why 
four-year-old Buddy should go forth 
‘to the store with a dime, some pennies, and 
‘a milk bottle and come back sobbing 
in a few minutes, penniless and milk- 
less, except 
for what is 
splashed on him, 
Unless he fall 
down, the 
bottle ‘carrier 
here shown will 
afeguard 
Besinst childish 
This carrier 
holds the 
milk bottle se- 
curely once the 
wire cross piece 
hhas been locked 
in place. The 
grip may be ad- 
justed to fit a 
bottle neck of 
any size, and the 
‘wooden’ handle 
gives comfort to 
¢ one carrying 
without dan- 
ger of slipping. 


A Wireless Service Truck 
Answers ‘‘SOS" Calls 


WIRELESS sending and receiving 

set has been added to the equipment 
of the service truck operated by a Low 
‘Angeles transportation company. This 
‘truck is stationed halfway between Los 
Angeles and San Diego, Calif, keeping in 
touch with the home station, so that al- 
‘mont instantly it can be advised of a com- 


‘The handle in use 


[Note wireless set installed in trucke 


pany truck in need of repairs along the 
road between the two cities. It also 
answers distress signals from private cars, 
the owners, of course, paying the standard 
rate for whatever help is rendered, 

‘The owners of the service truck believe 
that before long such wireless equipped 
repair cars will be maintained on principal 
highways all over the country. 


Airplane Speed Controlled 
by Adjustable Propeller 


GHOWN below is Spencer Heath, of 
Baltimore, Md., demonstrating’ to 
Major-General Haraguchi, of the Japanese 
army, his recent invention, an airplane pro- 
peller with adjustable blades that may be 
altered in pitch simply by pushing a button. 
‘This feature is said to make possible a 
‘wide range of speed as well as to provide an 
effective brake to be used in landing. 
Mounted on a trai ‘Heath 
propeller proved capable of driving the 
truck for 
ward oF 
backward 
at varying 
speeds, ale 
though the 


at full speed throughout, 
One adjustment enabled the truck to re- 
main stationary while the propeller was 
revolving swiftly, 

Among the advantages which the inven 
tor claims for his propeller are these: 

It provides aircraft with a variety of 
‘speeds, instead of only one speed, as at 
present. It supplies a brake when revolved 
in a roverse direction, and in consequence 
obviates the necessity of m long run in land~ 
ing. It permits tuning up the engine of an 
airplane without the necesity of checking 
the plane; for, when set at neutral, it peo 
duces no forward impulse. 


Metal Chain Will Prevent 
Finger Sucking 


MALL chikrn. can be. cured of the 


fig etal Un is 
clamped around the end of the thumb or 
finger, says the inventor of this device, 

‘When the child attempts to put the 
finger, with band and chain attached, into 
its mouth, the metal parts come in contact 
‘with the tongue and the roof of the mouth. 
‘The result is unpleasant, but not painful. 

After experiencing this disagreeable sen 
sation a few times, the child will be cured 
of the habit, the inventor claims. 


New Parlor Golf Game Played with Manikins 


ANIKINS that play real golf on the 

lor floor, under the control and 
direction of players, feature a new indoor 
‘golf game that includes tees, greens, bunk- 
fers, and even the water hazards of the out- 
door game, 

‘The game is played with a club resem- 
bling a driver, which has the figure of a 
miniature golfer in place of the usual 


‘wooden head. ‘The arms of the manikin are 
pivoted, 20 that when the player puille back 
4 lever in the elub handle, the doll swing a 
tiny golf stick and strikes a small elatold 
Considerable skill is required, If the 
little player is not directed properiy, he will 
fooale completely. Length and direction of 
the strike both are in the player's control, 


Convenient Bridge-Score Pad Clamps to Table 


How pad is attached 


MINIATURE 
locomotive 
constructed of Ford 
parts is attracting 
attention at Culver 
City, Calif, where 
it is being displayed 
by De Witt Brady. 
‘The connecting 
rods are the only 
parts used in the 
‘motor ear that serve 


DVERY one who plays bridge 
knows what an annoying article 

the score pad is, Sometimes you can’t 
find it when you're ready to play. 
hen you have found it and have 
started the game, the pad is likely to 
o-an exasperating habit of travel- 
round the table, getting mixed up 
‘or falling to. the floor, 


idge-pad holder that recently has been 
put on the market by a Connecticut 
manufacturer. A spring clamp holds 
the pad securely to the table, so that it 
is always ready for tse at ‘the score 

and can be written on 
without being held in place by the hand. 
‘The outfit includes a refillable pencil and a 
socket for the pencil that prevents it from 
being mislai 


‘Tw number of living organisme in one 
single gram of soil, no more than a teaspoon- 
ful, exceeds 40,000,000, according to & cen- 
sus taken at a British’ government experi- 
ment station 


the same purpose in. 
the locomotive. 


Ford parts were used throughout in building this locomotive 


Monobus 


May = Cheaper Rides 


THE monobus, 

a hybrid of 
trolley ear and au- 
tobus, has been 
‘suggested as the 
possiblesolution of 
transportation 
problems in | 
suburban districts, 
By its use the cost 
of installation and 
‘expense of main- 
tenance could be 
reduced, it 
is claimed, to the 
limits demanded 
by infrequent trol- 
ley service in thin 
ly settled com- 
munities. 

The monobus 
would be sup- 
ported by two 
trolley-car wheels 
and two bus 
wheels, Thi 
ley-car wheels 
would be located near 


‘bus than wheels, and would run 
fon a monorail laid on the edge of the 
highway. ‘The auto wheels would make 


use of the paved or dirt areas. Rapid 
transportation would thus be confined 
to one side of the road. Very little pave- 
ment, if any, would need to be broken to 
prepare the railbed, Bither an overhead 
trolley driving electric motors, or gas 
‘engines, could be used for motive power. 
‘The main advantages claimed over an 


on any = 

ie cael arartaet a 

ae ee 
eae pee cae 


automobile bus are s diminished wear on 
roads, and reduction in tire cost, since there 
would be but two tired wheels, on which 
only 40 per cent of the load would fall, 


Remarkable Sun-Dial as Accurate as a Watch 


NE of the most unusual sun-dials in 
existence is that at Columbia Uni- 
versity, New York City, presented recently 


by the class of 1885. A 16-ton granite 
sphere casts a shadow upon the base #0 
that the east and west edges of the shadow 
exactly pass through two marked points at 
hhigh noon on any day of the year. 

‘Two bronze plates east and west of the 
‘great ball are marked with a series of lines 
and points. Thus, for the tenth of April, at 
noon, standard time, the shadow crosses, 
the April lines on the two plates at points 
marked 10. 

If the shadows are observed simultan- 
eously, the moment the shadow lies as 
above stated is high noon. 

‘AL least two months will be indicated by 
the shadow oa each plate, but only one 
month by both. 

‘The calculation of these dial plates re- 
quired months of work, first, because 
standard time was not the same as astro- 
nomical time, as determined when the sun 
reaches the zenith; secondly, because the 
base was a cone and the shadow a cylinder, 
making it necessary to compute the shadow 
line on the conical base. 


Indicating noon, April 8 or July 22, determined by the shadow on the west plate 


Tiny 18th Century Watches 
Rival Modern Handiwork 


MODERN jenders who have produced 

"dime size” watch movement, small 
‘enough to be mounted on a finger-ring, 
point tothe achievement as an example of 
the progress made in the watchmaker’s art, 
Dbut our illustration shows that small move- 
ments are nothing new. 

‘The little timepieces in the handles of 
these jeweled knives were made in the 
eighteenth century, almost two hundred 
‘years ago, The production of such a small 
movement entirely by hand tools affords, 
fine an example of watchmaking as any- 
thing the present-day jeweler can offer. 


Dr. W. D. Bates and his lie detector 


Lies Read in the Eyes by 
Novel Detector 


promise to become hazardous luxuries if 


the “‘retinoscope,” a lie-trap devised by 
Dr. W. D. Bates, noted New York City 
ophthalmologist, is vindicated by experi- 
ence and comes into wider use. 

‘According to the inventor, prevariea- 
tion produces a mental strain, « generally 
conceded contention. This, he says, re- 
sults in a temporary nearsightedness, It 
is this effect which is detected with dis- 
concerting accuracy, it is said, by the 
retinoscope. 

‘The instrument reflects a bright light 
into a mirror. ‘The suspect's eye is studied 
through it while he reiterates the doubted 
statement, If he is drawing upon imagina- 
tion rather than memory, the shadow of 
the retina, according to’ Doctor Bates, 
‘moves in a direction opposite from that of 
the shifting mirror. 


& 


Willie Hoppe, world’s champion 


‘0 ONEwould dreamof plung- 

‘ng into deep water without 

first loarning how to swim, 
‘Yet almost every day I see men 
attempting to play billiards—one 
of the most complieated and 
‘scientific gamen ever devised—with 
no knowledge of its fundamental 
principles beyond the fact that it 
consists of knocking three ivory 
balls around a felt-covered rec 
‘tangular table with a tapering stick ealled a 
cue, 

‘That may seem like an exaggeration, but 
assure you it is not, Possibly 90 per cent 
‘of thowe who will tell you they “play 
billiards’ have not the remotost conco 
‘of the definite scientific principles upon 
which the game is founded. Every billiard 
shot is a scientific problem, the solution of 
which requires practical’ knowledge of 
‘mathematical and mechanical truths and 
‘a fine adjustment of the player's mental 
and physical being. Although there aro 
‘thousands who play’ af billiards all over the 
‘world every day, there are less than 10 who 
may be called first class players and cor~ 
tainly lesa than 100 who play the game well 
‘enough to turn in creditable scores day in 
and day out. 

‘Of this little handful of expert players 
‘some of them, I feel sure, posseas no better 
physical equipment for the game than those 
‘who must be classed as “dubs,” but they 
hhave succeeded because they have learned 
to play the game with their brains—that is, 
selentifeally. ‘The average man who has 
‘enough interest in billiards to attempt to 
play the game occasionally, with a little 
thought and a litte intelligent practice ean 
bring about an almost magic improvement 
in the quality of his play. 

‘The frat and most important step to be 
taken in improving one's billiard game is 2 
proper adjustment of the mental attitude— 
the paychology. Take the game seriously, 
and develop confidence in your ability to 
play it. The value of self confidence was 
brought home vividly to me early in my 
‘career as a professional player. On January 
16, 1906, when I was 18 years old, I was 


bitard layer, 
1 deuw shot. Notice how he holds his = 
amb and forefinger, using the remaining ngers aa 
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POPULAR “aU Se MUNiESS 


Mastering the Science of Billiards 


shot, keep it horizontal. 


WASSI DRAV 


playing Maurice Vignaux in Paris for the 
professional championship of the world. 
‘Although T had been playing in public for 
11 or 12 years, I was nervous. It was my 
first championship match. Vignaux was a 
four to one favorite. When we began to 
play, however, my nervousness left me, for 
T concentrated on the game and tried to 
imagine I was merely practising on my own 
table at home. In France they divide a 
match into two periods. At the beginning 
of the second half it was anybody's game. 
In my first inning I found myself confronted 
by a ticklish, shot. All the effect of the 
“solf-kidding"” I had been doing left me. 
Frankly, [was seared. If I should miss the 
shot, Vignaux would be left in excellent 
position to start a long run and win the 
mateh. 

Should I try to make the shot, or should 
T mise purposely with the idea of leaving 
‘the French master out of position? 

T hesitated before answering. ‘Then T 
said to myself, “Willie, you're not going to 
et very far if you're going to be afraid to 
take chances. You've made harder shots 
than that a hundred times. Go tot!” So 
I chalked my cue, made the shot—and 


By Willie Hoppe 


Champion Bard Player of the World 
[ERE are Champion Hoppe's rules for improving your game of 
billiards: 


I. Use a cue that feels comfortable in your hands, hold it 
Behely. shell fe freqpentiy. and, wnless making © special 


2: Never attempt a shot without first learning the 


3. Hit the balls no harder than is necessary. 
4, Follow through from four to six inches on 
every sok 


cluding the draw. 
Hit the cue ball in the center. 

6, Remember that many difficult 
ooking shots, become, easy it 
played off the cushion, 


then ran 99, the longest run of the 
match, 

‘Thai shot was the mont im- 
portant of my life—not because 
virtually won the match and my 
first world’s championship, but 
because it taught me something 
that every billiard player should 
know—never to attempt a shot 
unless you intend to make it count. 
Since that time I've been tempted 
to play xafe many times, but I've never 
done it 

‘That, then, is the paychology of billiards, 
‘Now for the ‘mathematics and mechanics, 

‘A correct cue is & 
most important ele- 
ment in developing me- 
chanical efficiency in 
billiards. First of all, 
your cue should “fit! 
You. If it feels com 
fortable in your hands, 
it is the right one; if 
it does not, it is wrong. 
Tse a cue weighing 19 
ounces, but that is 
‘only Because I have 
found that a 19-ounce 
ceue is the proper one 
for me, Also, like 
most professionals, I 
‘use a cue with a com- 
paratively hard tip. 
Although a hard tip 
‘gives less hold on the 
‘all, it furnishes better 
“touch” and higher 


speed. 

‘Most amateur players, I believe, would 
do better to use a soft tip in order to avoid 
‘miscues. A miscue in the last block of my: 
match with “Young Jake” Schaefer in 
Chicago on March 29, 1922, probably 
prevented me from regaining from him the 
billiard championship of the world at that 
time. I was in excellent position with only 
82 points to go when the miscue occurred. 
“Jake” immediately ran out the 10 points 
he needed and won the match. 

‘Having found the cue that fits you, the 


next thing is to learn to hold it properly. 
Don’t grasp the butt with all your fingers 
as though it were an ax, This is a mistake 
made by most amateurs, ‘The cue should 
be held lightly, almost loosely, between 
‘the thumb and’ forefinger, the remaining 
fingers serving only as a guide. No matter 
what sort of shot you are attempting, make 
your stroke smooth und steady—never 
jerky—and, unless you are trying to pro- 
duce some special ef 

feet, keep the cue 
horizontal. Do. ‘nat 
raise the butt? ‘This 
causes the ball to 
spin and impairs ac- 
curuey. It is probably 
the cardinal sin of 
‘most unskilled pla 
ers and one of the 
prineipal reasons why 
they remain unskilled, 

‘Another important 
point — unless make 
ing a masaé, or some 
other shot that does 
not permit it, always 
follow through from 
four to six. inches 
after hitting the cue 
ball. Follow through 
even when making 
draw shot, The 
“draw"—the backward motion that the 
ccue ball takes after atriking the object ball 
is not produced, as many seem to think, 
by m quick, jerky, upward movement of 
the tip of the cue, but by the backward 
rotation which is'given to the ball by 
striking it below its center. ‘The steadier 
the stroke and the longer thefollow through, 
the greater will be this rotation. Many 
players fail in attempting draw shots be- 
cause they flinch, apparently fearing to 
give the ball a full forward stroke because 
they know they are trying to produce a 
backward motion. 

Unless you have some good reason for 
doing otherwise, always strike the cue ball 
{in the exact center, or just above it. This 
‘causes it to travel forward in a straight 
line and gradually to aequire rotation about 
8 horizontal axis from the friction of the 
cloth. Stroking the ball that way causes it 
to go exactly where you want it, and in a 
straight line. 


Don't Hit Too Hard 


Another warning—it you hit the cue ball 
harder than necessary, the result will be 
ad leave,” that is, 


regained 
holds his cue. 


your next shot will be a difficult one. 

Don't be afraid to chalk your cue, and 
always chalk it when attempting a draw, 
follow, English or massé. 

For'practice in stroking I know of noth- 
{ng better than driving a ball from one end 
of the table against the opposite -cushion 
and holding the cue after the follow through 
to permit the ball to rebound against it. 
‘This, unless you are a player of some skill, 
you will find more difficult than it sounds, 
{or, unless the ball is struck in the center, or 
exactly above it, n greater or less amount of 
English will be imparted and it will fail to 
return to the place from which stroked 

‘There ure, of course, an infinite number 
of shots possible on a billiard table. To 
attempt to describe specifi shots would be 
futile, but there are general principles in- 
volved in all shots which I shall try to de- 
scribe briefly. 

All billiard shots may be considered as 
belonging to the following classes or to a 
‘sombination of them—the carom, the draw, 


the follow, the bank, and the massé. 
Carom is the word used to describe the re- 
‘cue ball from the object 

ig it. It is probably the 
shot most frequently used by the inexpert 
player. ‘The draw I have already men- 
tioned. ‘The follow shot is quite well de- 
seribed by its name. It is made by striking 
‘the cue ball above center, there 

by giving it a great amount of 


‘he world title, 
Raising the butt of the cue impairs accuracy, Hoppe declares 


forward rotation, which causes it to con- 
tinue on its path after striking an object 

Bank, oF cushion shots, are probably 
self explanatory and we shall make no 
distinetion here between those in which 
tthe cue ball strikes a cushion before striking 


‘either object ball and those in which the 
cue ball strikes one object ball first, then 
the cushion, and then the second ball. 
‘The massé' may be called exaggerated 
English. It is made with a nearly vertical 
‘cue against one side of the ball with aim 
taken almost through the center of the ball. 
In making it, the left hand may be held 
upright with the tips resting on the table, 
or the left forearm may be held rigid 
‘against the body and 
the cue directed 
against the ball 
through a loop-finger 
bridge. 

Ina massé, the eve 
ball describes 
‘curved path, permit- 
ting the execution of 
direct caroms that 
otherwise would be 
impossible — when 
the three balls are in 
line, for example, In 
a short massé, little 
force is necessary, al 
though the tip of ‘the 
‘cue must “catch” the 
surface of the ball to 


give it the rotary 
motion that makes it 
curve. 


Since the oppor- 
tunity to score points by direct caroms 
is distinctly limited in a billiard game, th 
cushions must be used constantly to cause 
the cue ball to reach ite objective. ‘The 
tangles at which the balls rebound from the 
‘cushions furnish the geometry of the game, 

In this connection, the first thing to be re- 
membered is that when «ball is driven 
against a cushion without English, the 
angle of rebound is always equal to the 
tangle of impact. 

‘When it is necessary for the player to 
cause the cue ball to rebound from the 
‘cushion at a greater or leas angle than that 
at which it is directed against it, he em- 
ploys English. If the English is put on the 
‘side at which the ball would naturally re- 
ound if it were not used, the angle of re- 
bound will be lessened; that is, the ball will 
rebound more nearly parallel with the 
cushion. If the English is put on the other 
side, the angle of rebound will be larger; 
that i, the ball will rebound more nearly: 
perpendicular to the cushion, When using 
English—unless attempting some other effect 
‘as well—hit the cue ball at half ita height, 


Practice Is the Best Teacher 


T can't give any rules for determining 
the amount of English to be put on a ball. 
Nothing but practice will teach you that, 
and you can obtain the best practice, not 
by playing matches, but by setting the 
balls on the table and practising the same 
shot over a until you are able 


‘The average unskiled billiardist_ makes 
the game more dificult than it actualy i by 
failing. to learn the fundamentals, before 
attempting to play. ‘This means work, T am 
35 years old and I have practised billiards 
not less than an hour a day since Iwasa boy 
of six. Also, when preparing for a mateh, I 
train—on the roads—almost as severely asa 
Dusilist, for billiards is a trying game and 
ood condition of the body and nerves ia 
‘essential to success. 

T do not expect any one who plays for 
amusement to tie himself down to any such 
Figid routine as mine, but T would advise 
hhim to take as much care with each shot as 
though a world's championship depended 
on it. 


Smallest Full-Grown Horse 
in the World 


“THIS is Tiny Mite, the smallest full 
grown horse in the world, 4 
tall and weighing 1 pounds. His diminu- 
tive proportions are the more remarkable 
Decause he does not come of any diminu- 
tive breed of equines. He has as his sire 
und dam respectively, Baron B. and Lady 
Raffles, full-sized thoroughbreds and former 
race horses, Tiny's home is at Revere 
Beach, Mass., where his owner has erected 
‘8 special miniature barn for him. 


Solid or Pneumatic Tires 
Worn by New Wheel 


ANEW wheel design for motor trucks 
permits the use of solid or pneumatic 
tires without changing the wheel, On the 
wheel in the center may be placed either 
the solid tire and wide rim shown at the 
left or the pnoumatic tire and rim shown 
at the right, 


Tennis Balls Are Cleaned 
by Brushing Machine 


DIRTY tennis balls, which grime the 
hands and white sport clothes, now 
‘can be banished inexpensively, i¢ is claimed. 

But itis the eon- 
dition and not 
the ball. that 
really isbanished. 

Stains of grass 
or clay are said 
to be effectually 
removed by the 
recently patented 
brushing machine 
hereshown, This 
device is screwed 
to the wall, or to 
some solid ob- 
ject convenient 
to the tennis 
court. The dirty 
ttalls are placed between the brushes 
through the swinging gate, which is shown 
open in the illustration. 

‘Two balls can be cleaned at once, their 
separation being accomplished by curved 
arm. When the handle is turned, the 
brushes revolve, reaching every portion of 
the balls? surfaces and causing them to 
eave the machine looking very much like 
new. 
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Armored Monster Once Roamed Texas 


Palaescineus, 
or “armored di 
probably ap- 
peared when i 
foamed the 
Temas plains 
ages ago? 
from fomslined 
skeleton below) 
Tound ia Texas 


MANY thousand years ago this formid- 
‘able looking ‘creature roamed the 

plains of Texas. Perhaps it was the origina 
‘Texas steer. This striking animal is Palae- 
‘icineus, the “armored dinosaur,” a restora 
tion of whose skeleton has just been placed 


in the American Museum of Natural Hise 
tory, New York City 

‘The scientists who exhumed the fossil 
{ned remains and mace the restoration, say 
that, despite its forbidding appearance 
the beast was really a gontle nnd peac 
creature that lived on grag, 1c spiny 
aarmor, it seems, was utilized only as prom 
tection. 

‘The creature stood about five feot tall, 
measured approximately 20 feet from nose 
to tail, and was about as easy to damage 
fas an armored tank. 


World’s Champion Hen Has 
Laid 1300 Eggs 


BOVE is Mrs. Lyle Funk, of Shirley, 


TL, holding her prize white Leghorn 
hhen, Lady Anne, said to be the champion 
‘egg producer of the world. Lady Anne is 
10 years old, and in the nine years that 
elapsed since she learned to lay has pro- 
duced more than 1300 eggs, with a total 
‘weight of about 175 pounds. 

‘The poultry books say that the world's 
record for egg production is 1255, held by 
‘hen which has long since passed on. Lady 
Anne's owner expects her to exceed this 
record by a wide margin, since she is still 
1 steady producer, and so healthy that any 
‘actuary would give her several more years 
to live. 


Burglar Carries Lamp in 
Palm of His Glove 


ASAFE-CRACKER'S ingenious lamp 
attached to the palm of a glove re- 
‘cently was seized by Detective Captain Sam 
Street, of San Antonio, Tex. 

In the palm of the glove is a pocket, in 
which is placed a amall electric battery. 
Flat wires lead the current through the 
Switch at the base of the index finger 
to a bulb at the base of the third 
finger. 

‘This arrangement enables the burglar 

itch button with his index 
lelding the light #0 that it 


Mrooust of Haht te peclected forward to 
‘enable him to read the combination on the 
‘safe he is about to rob. 


Lamp and switch button in glove 


seems likely to be fulfilled. 
Ey the world's greatest tonnel wil 


WIT British and French engineers com 

tube under the English Channel, a transportation dream 120 years old now 

igantic project to connect Dover and Calais 

described with fascinating and authori 
tive illustrations in an early issue of Popular Science Monthly. 


——T 
‘ing plans for a 31-mile traffic 


adie, 


TT ils 35-pound power plant for inboard 
installation in eanoea marks the achieve- 
ment of the long desired portable motor 
boat, permitting one man to take long, 
solitary eanoe Voyages through such dis 
tricts as the Canadian lake country, which 
require frequent portaging. 

‘The motor ia constructed so that it lies 
low in the eance, thus greatly increasing the 


A Pocket Check Protector 


PERFORATIONS to prevent the altering 
of checks, long used by business houses, 
fare made available for personal checks 
by this new, pocket-size perforate 

‘The perforator is of silver plates, be- 
tween which the check is placed’ and 


punched. ‘These perforations, opposite 
printed numerals on the margin of the 
check, designate the maximum amount. 


Crane and Truck Combined 
in Mobile Lifting Unit 
HE mounting of a lifting crane on a 


storage battery electric truck was ac 
complished successfully for the first time 


: Midget Inboard Motor for Canoes 


‘The diminutive new canoe motor makes possible a motor 
boat so light that one man can carry it, as shown below 


removed in 10 minutes. A heavy, diagonal 
‘skeg from the tip of the project 
parts protects the propeller blades, 


recently by the New York Edison Com- 
pany. 

‘Since being placed on the truck, one of 
five tons, the crane has shown a lif 

racity at least 40 per cent greater than 

vat at which it was rated by the manu- 

facturer, This remarkably efficient per- 

formance results from the lowering of the 

erane’s center of gravity by the weight of 
the storage battery, 

‘The crane has been used successfully in 
such work as handling heavy reels of cable, 
loading coke and coal and piling manholes 
and castings. ‘The device can pick up a 
large reel of cable and place it on a truck in 
from 30 seconds to 1!3 minutes. ‘The only 
methods practicable before its development 
required from 10 to 20 minutes for the 
same work, moving loads in amaller quan- 
tities and far more slowly. 

‘The ordinary type of crane cannot be 
moved from place to place gy over city 
streets. The mobility of this new 
crane makes that easily pow 
sible, Hence it becomes 

ailable for making lifts 
for such work as is 
usually left to riggers. 


AS, — 


“The powerful electric truck and crane holating a large spoot of cable 


Ma: 


Upright Camp Fire Broiler 
for Outdoor Cooks 


NOVEL outdoor broiler that stands 

‘erect beside the fire has been invented 
for campers and picnickers. It is supported 
at the back by a sharp-pointed wire log 
‘that is pushed into the sand or dirt. 

‘The invention really is a wire inclosed in 
‘a cooking pan. The flavor of food broiled 
over a camp fire frequently is spoiled by 
smoke—a disagreeable feature of eamping 
that is prevented by the new device. 
Meat can be turned in it without being 
disturbed, and a fish being grilled will not 
bbe broken into unappetizing scraps. 

‘The pan is fitted with a trough at the 
bottom, in which all juices and grease are 
caught. This pan also serven to cone 
ccentrate the heat and keep hot the side 
already cooked. 


A Novel Hacksaw Frame 


EVERY mechanic who knows how vital 
8 tool a hacksaw can be will find this 
recently patented frame interesting. 

It is designed to undergo severe usago 
without springing. In designing the handle, 


eco _I 1 
‘the inventor remembered the mechanic's 
comfort and shaped it to his hand. The 
averb eoeinpt wish vite tht alloy 
the blades to be released and tightened 
tlchiy, addin Sed ade te oe 


adjusted easily. Quick setting of the blades 
to cut four different ways is also easy. 


Filling Station for Pen: 


FOUNTAIN-PEN siling station in oflce 
buildings, schools, and libraries are in- 
teresting possibilities ‘of tomorrow. 

‘The “station” pictured here has been 
operated successfully for months at 
the University of Chicago. 

A penny 
dropped in the 
slot releases 
enough ink to fill 
an ordinary 
fountain pen. 
‘You may first 
drain your pen 
in the left-hand 
container and a 


the upper ‘right 
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He Saved a Million Lives 


The Inspiring 


ByR.E, Martin 


HIS year the 
whole world is 
celebrating the 


centenary of Louis 
Pasteur, the great 
acientist, who, in 
point of alleviating 
suffering, has been 
called “the supreme 
benefactor of the hu- 

France, the coun- 
try of his birth, set 
aside six months in 
which to honor his 
memory by a seria’ 
of fétes and exhibits, 
one of which dele- 
gates from every 
country attended. In 
the United States the 
centenary is being 
observed generally by 
acientific societies 
and by the scientific 
dopartmenta of col- 
leges and schools, 

"To the layman the 
name of Pasteur probably brings to mind 
‘only two great scientific achieversents—the 
Pasteur treatment for hydrophobia and the 
heating process, known as pasteurization, 
by. which milk is made germ-free und 
suitable for human consumption. These, 
‘tremendously important though they are, 
may be considered as only two incidents 
‘or phases of Pantour’s far reaching life work. 

He it was who blazed the trail for modern 
antiseptic surgery. He it was who first 
developed the principles by which the 
medical profession now controls infectious 
and communicable diseases. By his re- 
‘searches he proved that the virulent plagues 
from which mankind had suffered for con- 
tries wore caused by living microorgan- 

And he was the 
fat eleatt tolern that thee 
‘germs coul tivat 
man and injected into the bodies 
‘of sufferers to fight the very 
‘germs that caused disease, 

He pointed the way to the 
present-day control of such 
frightful scourges as hydro- 
phobia, tuberculosis, malaria, 
tetanus, infantile paralysis, 
leprosy, syphilis, dysentery, 
diphtheria, smallpox. And thus 
he saved at least a million lives, 

He saved t 
from extermination by 
and taught the world his meth= 
‘ods 0 that they might be ap- 
plied to cattle everywhere, 

He saved the sili industry of 
France by finding the cause and 
the cure of a disease that was 
Killing the silkworms. 

fe. discovered that living 
microbes caused the fermenta- 
tion of wine, beer, mill, and 
butter, and he taught the wine- 
makers of France how to grow 
their grapes su that poisonous 
fermentations could not develop. 


Although he was neither physi 
cian nor biologist, it is to him 
that both these sciences owe 
probably their largest debts, 

‘The amazing feature of Pas- 
tour's life is that his most im- 
portant work was done after 
the age of 46, after he had 
ulfered a stroke of paralysis 
that made him virtually 9 
cripple for the rest of his life. 

By training and profession Pasteur was a 
chemist. He was born at Déle, the son of a 
tanner. 

As boy, and even as a college student, 
this great ‘man showed no extraordinary 
qualities. In fact, his college diploma 


serum for the Pasteur treatment of hydeophobia, o 


Grinding 
rabies, in the laboratory of the New York City Health De- 
partment. ‘The serum, extracted from the spinal uid of 


Louls Pasteur 


Story of Pasteur, Great French Conqueror of Disease, 
hose Centenary the World Celebrates 


stated that he was 


Twas in 1854, 
hen he was "pro- 
Toor of chemistry at 
the calloge at 
thats distor soughe 
his ai in iacovering 
whe eatay of cert 


This in- 
ciclent may be said 
to have furnished the 
grovadwork for 


for, while studying 
with crude apparatus 
the beverages he had 
‘been asked to teat, he 
discovered living mi 
ute bodies, which 
developed only when 
the liquids were ex- 
posed to air. 

Up to that time 
the phenomenon of 
fermentation had 
eon shrouded in 
mystery, although 
scientists of the day 
had offered dozens of 
ingenious theories re- 
garding its cause. 
Pasteur proved abso- 
Jutely that it was due 
to germs, He proved 
then that fermenta- 
tion did not occur 
when the air was excluded. He followed up 
these discoveries by demonstrating in a series 
‘of intricate experimenta that the germs 
‘were not generated spontaneously in the 
fermenting beverages, but existed in the air. 

Not only did his findings teach the vin- 

tagers and brewers how to save 
their products, but when applied 
to surgery as antisepais, they 
have taught the medical pro- 
feasion how to save human life 

‘Before Pasteur the percentage 
of deaths from: infection after 
‘surgical operations had been as 
high ax ninety. Now the most 
dangerous and complex opera: 
tions are boldly performed with- 
out fear of infection. 

Tt was Pasteur who first 
taught the doctors to sterilize 
their instruments by pasting 
them through a living flame. 
‘Through his discoveries of the 
nature and sources of germs 
was developed the complete 
sterilization of surgical instru- 
ments and dressings as prac- 
tised in the modern hospital. 

Tn 1865 the French silk in- 
dustry had reached the verge 
of ruin through a fatal sickness 
that had attacked the worms. 
Up to that time Pasteur never 

seen a silkworm, but, at the 
ilctaton of frend whe ved 
in the south of France, where 


« 


some economic or human n eed: yet Pasteur 

continuously looked up fro: tse work of 
the moment into the future. Thus in 1878, 
Jong before he had attem od to turn germs 
‘of disease into 2 vaccine: Which would de- 
troy discase, he wrote: 

“Must we not belinve 
come when js e-ative 
pplication wil) arrest human plaguos 
whieh ae one, nw desolate and erty 
whole populations, as did yellow fever 
its recent invasion of the Senegal and the 
valley of the Mirsis- 
sippi, oF the bubonic 
plague that has raged 
‘on the Volga?” 


Saving Catile 


‘This question he 
‘asked in commenting 
‘on his work in check 
fing the ravages of an- 
fare, which two 
years’ before had at- 
tacked the sheep, eat 
tle, and pigs of 
France. It was in 
fighting this plague 
thnt Pastour first was 
ssuccenstul in utilizing 
germ culture as a 
vaccine, This 
achievement science 
places in the fore- 
front of his discover- 
fes, for the only dis- 
eases which today 
battle medicine are 
thowe of which the 
‘germ has not yet been 
found. Walicing one 
day through a re 
cently harvested field, 
Pasteur was struck 
by a peculiar red for- 
mation in the soil at 
‘certain spots, Tnves- 
tigating, hefound that 
the color was due to 
tae eae ute ts ts 
by worms, Upon making inquiries in t 
‘vicinity he Jearned that the carcasses of 
animals which had died of anthrax had 
been buried there. 

Instantly there occurred to his mind the 
possibility that the worms were spreading 
the anthrax plague. Examination of the 
‘worms disclosed the presence in them of a 
germ similar to a germ development founé 
to exist in the blood of animals killed by 
anthrax. From the blood specimens Pas- 
teur produced germ cultures with which 
he inoculated healthy animals. The 
‘animals so injected developed anthrax and 
tthe bacilli of anthrax were found in their 
blood. 

Further experiments disclosed that the 
germ cultures, if subjected to heat, became 
weakened in their disease-producing qual- 
ities, ‘This fact Pasteur interpreted to 
mean that in the germs of arrested growth 
the former virus had become a vaccine. 
Experiment substantiated his theory, and 
he announced his discovery, only to be 


hat the day will 
reasures of easy 


greeted with derision by scientists, veteri- 
‘arians, and eattle raisers. 

‘Pasteur, certain of his ground, agreed to 
subject his theory to a public test, which 
‘was arranged at Melun. A herd of 25 
healthy sheep was injected with the 
vaccine. ‘Then these and 25 other sheep 
‘which had not been vaccinated were in- 
culated with anthrax. Pasteur predicted 
confidently that within five days the 
‘animals that had been vaccinated would 
still be healthy, while those that had not 


At the right, a 
highly’ magnified 
view of mil that 
has been soured by 


temperat 
66" F., bacteria 
‘multiply more : 
than 4000 th . W 


Working, constantly with dogs suffering 
from a lisease that made thelr bite fatal 
‘was perilfous work, but Pasteur never shrank 
from it.| He developed his vaccine, and 
injected it into animale that had’ been 
bitten by; rabid dogs. Invariably the ani 
mala recovered. Although these resulta 
Pointed 1j0 success, Pasteur feared to tse 
his vaccine on human beings, 


On July. 6, 1885, however, there ap- 
peared at his laboratory Joseph Meister, an. 
Alsatian buy of nine, who had been bitten 


and constant watch- 
fulneas at the bedside 
‘were Pasteur's por- 
tion until the bo 
recovery testified 
that once ugain he 
iad prevailed over 
death itself, 


Your Institute was 
‘opened in Paris, and 
today there in not a 
‘country In the elvil- 
{ned world that doos 
not support at least 


covered by Pasteur, 
the death rate from 
this moat terrible dis- 
‘ease is reduced to leas 
than one per cent, 


Priceless Work} 


Of the money value 
of Pasteur's discov- 
cries much has been 


of the war indem- | 
nity paid by France jj 
to Germany in 1870. “His work in the 
saving of human life is priceless, In the 
Jast half century the average span of life 
hhas inereased 16 years, the infant mortality 
rate has been reduced one third, and the 
deaths from typhoid have been reduced four 
‘fifths. In no small measure are these im- | 
provements in public health the direct 
Fesult of Pasteur's labors. Certainly his 
discovery of « eure for puerperal fever has 
saved the lives of thousands of mothers. | 
Certainly the light he has cast on the field | 
of preventivemedicine andhis development | 
of vaccines led direetly to the control of 
such diseases as typhoid. 

Pasteur lived to enjoy in full measure the 
fame and honors that his work had earned. 
Long before his death—Sept. 28, 1895— 
the whole scientific world had been at his | 
feet. Many monuments have been reared 
to him, but none will prove more lasting 
than humanity's grateful memory of the 
vietorious fight he waged for all creatures 
against the hosts of death. 


Young Inventor Aids Uncle Sam 
How 18-Year-Old Postal Employee Ingeniously Doubled His Output 


By H. H. Billany 


Assistant U. S. Postmaster-General 


‘0 BRANCH of the government ser- 
vice is more ready—I might say 
more anxious—to reward employees 

who evidence originality and ingenuity in 

‘the performance of their duties than the 

Post Office Department. Particularly is 

this so with regard to employees who 

iggest or develop improvements in mail 

‘carrying equipment or in the machinery of 

‘the shops where the mail equipment is 

manufactured. 

‘An interesting instance of this policy of 
ythe Post Office Department is furnished 
Foy a recent case in the mail equipment 
‘shops in Washington, D. C. 

Antonio J. Lombardi, an 18-year-old 
‘employee of themailbag repair department, 
for some time had been turning in time 
sheets that indicated he was performing 
‘about twice as much work as any other man 
fn the shops ever had been able to do. 
Lombardi’s particular job was the reaming 
of keyholes for mailbags, 


(Greenhorn Mystifes Experienced Men 


His superiors in the shops could not 
lunderstand how he, with only'a few months? 
experience, could turn out more work than 
men who had been in the service for years. 
They began a quiet investigation. Ex- 
lperienced workmen, when questioned, 
fasserted that it was impossible for one man 
{to produce as much work as Lombardi 
claimed he was doing. ‘They even sug- 


there could be but one explana- 


tying his records, the shop officials called 
the fad before thom and bade him explain. 
Hombardi was embarrased, but insisted 


half cylinder. ‘This contrivance, he de- 
elared, was the secrot of the unbelievable 


amount of work he had been turning out. 
‘When the shop officials expressed their 
incredulity, Lombardi escorted them to 
jis machine 


ieeyholes for mail 


=atce 

ne wees 

Sebo 
al ig 


and inserted the block beneath the drill. 
‘The half-cylinder in the block fitted the 
curved end of the mailbag locks, permitting 
hhim to insert the lock with his left hand 
and work the reaming machine with his 
right simultaneously, instead of using both 
hhands to perform each operation as other 
operators on the machines were compelled 
todo. 

Lombardi explained that he had been 
accustomed to use the block at his work 
when he was unobserved. He hid it away 
in his locker at night, he said, fearing the 


EAD Mr. Billany's ins 


Perhaps you have had 
simple 


based on 
to be the best. 


What a Small Invention Did for Me 


Prize Contest Announcement 


‘won recognition from the postal authorities for young Lombardi. 
22 ad some spas Serene,” Pony same 
jevice you have invented has helped you in your work, has 

won promotion for you. Tell us about it. et 
sonal experience. Remember that a simple story is likely 


tory above. An ingenious idea 


"Your letter should be 


‘shop managers might reprimand him for 
making unauthorised improvements on 
government machines. When he had 
‘explained, he seemed to fear that he would 
be discharged for what he had done 

Instead, a report regarding Lombardi's 
device was forwarded to Postmaster 
General New, who investigated its merita 
‘and ordered that a cash award be made to 
‘the lad for his invention and that he be 
given a certificate setting forth the reason 
for his reward, 

‘And now Lombardi's device has been 
adopted by order of the Postmaster-General 
‘as standard equipment, 


Combination Wrench Has 
Wide Range of Uses 


A 700% with an unusually wide range 
of usefulness is the combination pliers, 
‘monkey-wrench and pipe wrench illustrated 
hhere. ‘Tt is quicke 
ly adjusted to fit -= 
Various sized 
pipes, bolts, nuts, 
caps, nipples, 
and sinnilar parts, 
Tehas a capacity | 
for parts up to 
fone inch square 
and 134 inches 
Found. 

TI 


treated and giv- 
‘ena charcoal and 


{pun finish, Used as pipe wrench 


With Webbed Gloves, Bathers 
Swim like Ducks 


ATHERS who claim to be able to awim 
like ducks now can make good theit, 
boast by equipping themselves, not with 
‘webbed feet, but with webbed hands, 
‘The webbed rubber gloves shown below 
do the trick. Swimmers who have tried 
‘them say that they make the process of 
moving through the water almost as eary. 
as walking. Since the webbing displaces 
‘more water than the bare hands, greater 
speed is obtained. The gloves also protect 
hands from being shriveled by water. 


For the best letter of not more than 400 words we offer these prizes: 

$20, first prize: $10, second prize: $5, third prize. 

Address letters to’ Invention Contest Editor, Porutar Science 
Monruy, 225 West 39th Street, New York City. Each letter will be 
considered by a board of editors, whose decision will be final. The 
competition closes October 29, 1923. Winning letters will be pub- 
lished in the February, 1924, issue. Contributions to the contest will 
not be returned unless accompanied by a stamped, self-addressed 
envelope. 


‘You Can Use Any Tube in 1 This Set 


‘WO novel circuit ar 
rangements are the fea~ 
tures of the latest type of 
radio set, designed exclu- 
sively for the reception of 
broadcasted programs, 
‘Two rheostats, one of the 
high resistance type and the 
other of the low resistance 
type, are used with each 
tube socket. By means of 
small pushbutton switches, 
tither rheostat ean be con- 
nected into the eir- 
cuit of each tube 


socket. So, using 
adapters in 
the standard sock- 


ets provided with 
the wet, the filament 
current require 
ments of any stand 
ard storage or dry 
battery tube ean be 
met by connecting 
fone of the other 
heostat in the fila 
ment circuit tube. 

One advantage of the arrangement is the 
possibility of using either all storage bat- 
tery tubes or all dry battery tubes in the 
set, depending on whether it is to be used as 
aportable outfit oF as u home receiver. It is 
powsible also to use different tubes in the 
different stages of the set. 

It is well known that some tubes are 
better than others for radio frequency 
amplifiers, while other types are better 
fitted for use as detector tubes, first atage 
audio or second stage audio amplifier tuber. 
With the new circuit arrangement one 
type of tube can be used for the radio 


Theostats re. 
‘spectively, 


frequency amplifier, another type as the 
detector, another type for the first stage 
of audio, und still another type for the 
‘second stage. In addition, all tubes of one 
kind ean be used, if desired. 

The novelty of the actual wiring in this 
set lies in the manner in which tuned radio 
frequency plusregeneration is accomplished. 

‘While there are several adjusting con- 
trols, there is only one adjustment that is 
critical, so the set ean be considered a one- 
control set. It can be operated without an 
‘aerial, but it gives better results When a 
‘ood indoor or outdoor aerial is used. 


Radio Panels from Records 


ANCE records of yesteryear that 

clutter your cabinet need not be 
thrown away if you are a radio enthusiast. 
‘They make excellent radio panels, being 
of excellent insulating material and easily 
drilled. 

‘The illustration shows two sets thus 
fashioned from discarded records. The 
top view of the panel, at the left, shows 
the switch points for tuning, the detector 
and binding posts for phones and the aerial 
and ground. The bottom view shows the 
tuning coil and the variable condensers. 
‘The completed set is mounted on a round 
eardboard hathox, a neat crystal set. 


Loudspeakers and Phones 
Tested by Phonograph 


N INGENIOUS method of testing the 

comparative merit of radio loud- 
speakers or head phones by means of a 
phonograph has lately been devised by 
Benjamin F, Miessner, a radio engineer of 
Newark, N. J. ‘The phonograph music is 
transformed into electric currents by a 
special type of microphone actuated by the 
reproducing needle. 

‘The loudspeakers or phones to be tested 
fare connected with the instrument, and a 
quick change switch permits the musical 
current to be transferred from one to the 
other in a fraction of a second. The com- 
parative reproducing qualities of the ap- 
paratus under test are apparent instantly. 
‘The test is said to be more satisfactory 
than ones conducted with a radio re- 
ceiver, because the volume and quality of 
Phonograph music is constant, whereas 
radio signals may vary continually. 

‘The device has been made portable. 


This New Resistance Unit 
Is for “Peanut”? Tubes 


WHEN operating the new dry cell 
tube that consumes 06 amperes, it ia 
necessary to use a larger resistance than the 
regular theostat in order properly to cut 
down the voltage of the three dry cells 
used in series to provide the proper operat- 
ing current. For this purpose the resistance 
unit pictured above recently has been put 
fon the market by a rheostat manufacturer. 

By placing it in series with the regular 
‘heostat and flament, the resistance of the 
cireuit ean be 

This unit also will find numerous appli- 
cations in the experimental laboratory. 


Radio for the Steeplejack 


ADIO enthusiasts seem to be wherever 

there is air and a place to stand or sit. 

This picture shows how radio followed 

ichael Bourke, steeplejack carpenter, to 

dizzy heights in order that his noonday 
‘meal might be spiced with melody. 


Radio to Join Ford Holdings 


“THE ast property holdings of Honry 
Ford, scattered throughout the worl, 
are to be unified by radio. A large broa 

casting station, strong enough to cor 
munieate across the Atlantic, is being con- 
structed at the River Rouge Ford plant, 
‘This latest step results from the successful 
operation during the past eighteen months 
of radio and wireless communication be- 
tween Ford plants throughout the United 
‘States and Ford headquarters in Dearborn 
and Detroit. 4 


, Around the Radio Circuits — 


with Jack Binns 


Third Article: Tuned Radio Frequency and Neutrodyne 


This is the last of a series of three 

articles in which Jack Binns, our 

radio. editor, reduces apparently 

Intricate radio. circuits #0 frst 
‘Principles 


OMETHING about the name, “Tuned 

‘Radio Amplification,” gives it an air 

pe of mystery. To the average fan the 
‘name conjures up visions of 


and back to negative again at a rate of 
about a million times a second. 

‘This terrific rate of change is referred to 
as “radio .requency” because it is far above 
the range of variation that comes within 
the audible scale. A wave that is alternat- 
ing at such high frequency introduces the 
phenomenon of electrical resonance, and in 


that there must be a certain balance be- 
tween capacity and inductance for every 
wave length—in other words, for every 
frequeney. All such circuits that combine 
inductance and eapacity are called "oscil- 
latory cireuits.” 

“That is all very well,” you may say; 
“but where do you get the capacity with 

only a variometer?” 
‘The answer lies in the fact 


controls and adjustments that 
only the expert can master. 
‘To many who have dabbled 
with the ordinary form of 
* transformer coupled radio fro- 
quency amplification, there 
‘seems to be no justifieation for 
“tuned radio."” ‘They cannot 
‘see why any’ one should add 
adjustable circuits where a 
fixed circuit apparently will 
work with supreme satisfac 
tion, 


Simplifying “Tuned Radio” 


To clear up this question, 
and to show that “tuned 
radio” is by no means ax com- 
plicated as it seems is my pur- 
pote in this article, the third 
of 1 series designed to explain 
various types of circuits by 
tracing their evolution from 
the original basie hook-up. 

Of course itis an easy matter 
to nay that a thing is not dith- 
cult, but it is quite another 

© matter to prove that assertion. 
In this case T shall attempt to prove my 
ntenton rst by considering the very 
simplet circuit at 8 means of istration. 
alive pltee a vatiometer in series with an 
aerial and ground, then place a erystal 
detector and a pair of telephones across it, 
‘we shall have a complete radio receiving 
set that will work over a distance of at 
Teast 25 miles. 

Let us analyze this circuit and its opera 
tion, When we turn the rotor coil of t 
variometer to a certain position, we hear 
‘the speech or music that is coming from the 
nearest brondeasting station. 

Naturally the wave-length range of such 
aa receiver is extremely limited, and will be 
determined by the maximum and minimum 
induetance represented by the range of 
settings on the variometer. 

How does such an in- 
strument, 80 very simple 
in itself, work satiafac- 
torily? "When we have 
clearly understood this, 

“we shall be able to com: 
Prehend the action that 
takes place in “tuned 
radio.’ 

In the first place, the 
electromagnetic waves 
that surge through the 
‘ether from the aerials of 
the broadcasting station 
‘consist of an alternating 
‘current wave with a tre- 
‘mendous high frequency. 
In other words, electricity 
is passing through. the 

« cycle, negative to positive, 


Fig. 


Louis A. Hazeltine’s 


Complete outht of parts for building a radio receiver using 

‘neutrodyne circuit, shown fm diagrams on page 

(62. Because of the dificulty of winding the three neutroformer cols 
operiy and of making the small neutralising condensers, 

Frctarers now are building these parts complete for amateurs who 


Tike t9 make their own sets 


order to record it we must have a cireuit 
that is capable of resonance. 

‘The primary requirements of such a 
cireuit are inductance and capacity. The 
former is obtained by means of a coil of 
wire, the latter by means of a condenser. 

‘The remarkable thing about the circuit is 


that in every piece of wire there 
is a quality known as “dis- 
tributed capacity.” If we 
‘wind this wire in the form of a 
ccol, and put insulation around 
‘the ‘wire, we shall find an ap- 
reciable amount of capacity 
in the circuit represented by 
the winding. 


Variometer Will Help 


In this case we obtain our 
tuning by varying the amount 
of inductance in the circuit, 
without interfering with the 
total capacity of it. Such a 
method of tuning is practical 
and efficient. Under such cir 
‘cumstances a variometer is a 
very efficient tuning. instru- 
ment, provided too much is 
not expected from it. 

After we have grasped the 
underlying principles in th 
action of an oscillatory circuit, 
we ean to an explana 
tion of the difference betwoen 
transformer coupled radio amplification, 
and “tuned” radio amplification. 

If we impress an alternating voltage 
across the grid and filament of a hard 
vacuum tube, an equivalent of the voltage 
will be reproduced in the plate circuit, 
provided the right constants exist in tho 
plate cireuit. ‘There will be this difference, 
however—the reproduction in the plate 
circuit will be many times stronger because 
cof the amplifying characteristics of the 
tube itself. 

Radio frequency transformers are de- 
‘signed to pass this amplified current along. 
to the next tube for further amplifieation. 
In the very nature of things these trans- 
formers are designed to cover a fairly large 
‘wave-length band. In other words, they 
must cover a wide range of frequencies, 


otherwise separate transformers would have 
‘to be inserted in the circuit 
{for each individual broad- 
casting station. 

‘This being the case, the 
transformer will be more 
efficient on the frequency. 
to which it is nearest in 
resonance than it will on 
any of the other fro- 
‘quencies it passes. This 
is a disadvantage that in 
practice is offset by the 
fact that the transformers 
are automatic in their 
action, and do not re- 
‘quire adjustment. 

Tes in this respect that 
“tuned” radio amplifica- 
tion is really the most 


satisfactory, because what we really do 
with such a system is to tune each of the 


circuits into resonance with the wave we 
are receiving. The result is that we obtain 
the maximum possible amount of ampli- 
fication, the maximum transfer of energy 
from one stage to another, and the maxi- 
mum amount of selectivity. 

‘The ability to obtain maximum selec- 
tivity is apparent. Each stage acts as a 
sieve, allowing only those 
currents that are in exact 
Fesonance to pass through, 
and stopping the others. 
‘The drawback, of course, 


‘ous diagrams of simple re- 
ceivers, we shall observ 
‘that in addition to the 
variometer circuit de 
scribed in the beginning of 
this article, we ean have a 
double circuit that can be 
quite an elaborate affair. For example, 
ean consist of a variocoupler with a var 
table condenser in series with its primary 
winding, and another condenser across Hes 
rotor winding. Under these conditions it 
will have four different tuning elements: 
First, the setting of the series condenser; 
second, the number of turns of wire put in 
‘use inthe primary; third, the degree of 
coupling between the two coils; and, fourth, 
‘the setting of the second condenser. 
Similarly the interstage coupling of a 
radio frequency amplifier can he made 
simple or complicated, as desired. ‘The 
more adjustments used, the more necurate 
will be the resulting tuning, and the more 
expert will be the handling required. In 
Practice, a multiplicity of adjustment is 
necessary, In fact, a variometer in each of 
the circuits will be sufficient, provided the 
variometers are designed to cover the wave 
length band to he received. 


Difference Lies in Grid Circuit 


Such is the basic system of “tuned”? 
radio amplification,  eireuit diagram of 
which is shown in Fig. 1, on page 61. A 
glance at the dingram reveals that for all 
Practical purposes the method of coupling 
the different stages is almost the same as 
that employed in audio frequency ampl- 
ers. 


‘The main difference lies in the grid cir- 
ceuit when a plain variometer is used. In 
this ease the B battery is joined to one side 
of the variometer. We could not connect 
it direct with the grid, for if we did s0, we 
should be impressing the full B battery 
voltage across the grid and filament of the 
succeeding tube, preventing operation 

‘This difficulty is overcome by inserting a 
‘by-pass condenser in series between the 
plate side of the variometer und the grid of 
the next tube, This condenser is a fixed 


fone, and will readily pass the radio fre. 


quency currents in. the 
cireuit, at the same time 
effectively stopping the 

rect current of the B 
battery from reaching the 
‘grid circuit. 

Tf more than one stage 
of “tuned” radio is em- 
ployed, and the vari- 
‘ometer type of coupling 
‘used, it will be found that 
every variometer actually 
in a plate cireuit can be 
calibrated for wavelength, 
and settings made ac 
cordingly for reception 


Fig. 3 


from any station, To accomplish this, the 
dials must be fitted carefully to the shafts, 


‘safe is opened—by means of a combination, 
‘The method of procedure is as follows: 
Set the plate variometers in the same po- 
sition, and make the final tuning with the 


aerial variometer. When stations have been 
heard, record the reading of the dials on a 
chart. ‘The same stations can be found 
‘again in the same recorded positions. 

Explanation of this simple tuning scheme 
brings us to a consideration of the most re- 
markable invention of the year—namely, 
Professor Louis A. Hazeltine's neutrodyne 
principle. “This system is simply tuned 
radio frequency amplification, with the 
squeal removed. 

In my article last month T pointed out 
just how regeneration was present in radio 
frequency amplification. Unless the trans- 
formers are correctly designed, this re- 
generation ia a dintinct disadvantage and 
Prevents clear reproduction. 

Professor Hazeltine's very ingenious in- 
vention eliminates this disadvantage by 
adopting a well known principle that two 


equal forces neutralize each other. Now 
‘the regenerative action in a radio amplifier 
is caused by the internal capacity existing 
between the plate and grid elements inside 
the vacuum tube. While this capacity is 
extremely small, it is disastrous under cer- 
tain circumstances. In. the neutrodyne 
system it is eliminated by pitting against it 
‘nother eapacity of equal value. ‘Theve two 
capacities meutralin each other, therehy 

: lestroving the troublesome 

Fin 2 Capacity effects, 

Having achieved this ime 
portant result, Professor 
Hazeltine was able to take 
advantage of other known 
laws until he obtained a 


ings of the interstage trans- 
formers. ‘These transform= 
‘ers have four times as many 
turns of wire on the secon- 
dary as they have on the 
primary, The result is that 
{n transformation the wecon- 
dary voltage is stepped up four times, 
which, of course, gives further amplifieation, 

Another important feature of the trans 
formers is the novel method of tuning them 
{into resonance with the incoming wave. 
‘This is done entirely by means of condens- 
‘ers placed across the secondary coils, with 
the result that the number of controls is 
reduced. Here the inventor has taken 
advantage of the laws governing coupled 
coils. If this coupling is extremely clove, 
the total inductance of both coils will exist 
{in each circuit, so that, while there are 
actually but 16 turns of ‘wire in the plate 
cireuit, the total amount of inductance 
will be equal to the total in the transformer, 

‘This novel adaptation of electrical laws, 
permits an efficient coupling of the dif- 
ferent stages, and makes it unnecessary to 
insert any by-pass condensers in the grid 
circuit of the amplifiers. 


An Important Point 


‘An important point to remember fn the 
neutrodyne circuit is that the secondary 
coil must be wound on the outside of the 
primary coll, The object is to screen away 
some of the coupling capacity that other- 
‘wise would exist between the primary coll 
of one stage and the secondary circuit of 
tthe precoding stage. Another point is that 
the transformers must be set at an angle of 
45 degrees, at least six inches apart from 
‘each other, in order that they will not be in 
the electromagnetic fields of each other, 
‘These, however, are only variations of 
the basic xystem of “tuned” radio. A glance 
at the diagrams of the two systems will 
show how both are much alike, nnd it will 
‘bear out the fact that I have tried to 
‘emphasize in this series—that all circuits 
hhave a definite reason for existence, and 
‘that all are based on the same fundamentals, 
‘The third system (Fig. 3) shown on this 
simple “tuned” radio reflex 
circuit. In the September 
article I explained in de- 
tail the reflex system, 
‘The circuit shown here is 


tions. Ttis one with which 
‘we have experimented ex- 
tensively and which has 
given very good results 
doth as a distance getter 
and a volume giver. 


«Next month Jack Binns 
will describe the various 
types of vacuum tubes 
eed in radio. 


Largest Cut Stone Columns of Modern Times 


Rigging apparatus required by the 
{erent size and weight of the columns 


HE 


stone quarried in modern times, 36 
umber, wore erected recently as 
the columns of the new South Office 
Building at Harrisburg, Ps. Each of 
‘hese blocks was five feot in diameter 
fund 8314 feet long, and each weighed, 
in the finished state, approximately 
40 tons. 
It is said that the anclents, notably 
the pyramid builders of 
quarried and transported st 
bloc 


"These modern columns are of Indiana 
colitie limestone. ‘The roughly hewn blocs 
W frum which they were ‘cut’ weighed 90 


A. column being hoisted to its pedestal 
(see arrow) on the new ‘South OMice 
‘Building at Harrisburg, Pa. 


ss a 
“trimmed” Block in the fore- 
‘ground, and a column om the lathe 


‘These rough blocks were 
trimmed, or “seabbled,” by hand 
tools into a eylindri 


al shape. By this 
process the weight was reduced to 7: 
tons, ‘The final shaping was done on a 
lathe, specially constructed with con 
siderable ingenuity to aecommodate 


ir size and woight making 

employment of unusual 
igzing apparatus when they wore lifted 
{nto place. It is worthy of note that these 
columna were quarried, delivered,and ereet- 
‘ed without damage to property or persons, 


This Three-Wheeled Truck | 
Reduces Upkeep Costs 


‘THREE-WHEELED lectrie truck 
that is readily handled in confined 
spaces and ean be turned about in the space 
‘on which it stands, has been developed by a 

, Chicago firm. 

‘The truck is driven by the front wheel, 
{inside of which the motor is mounted. 
‘The motor pinion engages a circular rack 
fon the interior of the wheel. Steering is 
‘accomplished by turning the front wheel, 
‘and the connection between the steering 
column and the whee! is made by means of 
a pinion on the lower end of the column 
that engages a circular rack. 

It is claimed that the motor and drive 
mechanisms have been reduced to the 
simplest form through the elimination of 
steering knuckles, differentials, chain drives 
and auxiliary parts. This elimination also 
reduces maintenance expense and time and 
Tabor loss. 

‘The truck was developed originally from 
a horse-drawn truek owned by the com- 
pany, for which some use was sought. ‘The 
motor wheel and battery were attached 
to the truck and experiments evolved the 

} machine here shown. 


Mechanical Marvel Blows Incandescent Bulbs 


“THE remarkable machine shown here, 
recently installed in the National Lamp 
Works of the General Electric Company at 
Cleveland, Ohio, performs all the opera- 
tions of "blowing incandescent lamps, 
having s capacity of 60,000 bulbs » day. 
‘The machine has as many as 14,000 parts, 


Twenty-four great arms ut its widen reach 
‘out and take the molten glass from a tank, 
‘A small, sharp knife trims the bubble of 
glass to’ the proper size. Compressed air 
then inflates the glass slightly, and in this 
condition it is placed in a mold, where com- 
presed air shapes it properly against a 

steam cushion. 


‘The process ia 
incredibly rapid, 
perfectly formed 
bulbs being de- 
posited on a 
platform an ine 
stant after the 
farms have taken 
‘the molten glans 
from the tank. 
‘An. annealing 
machine, to 
which the lamps 
are carried by 
‘conveyor, then 
automatically 
removes minor 
imperfections if 
its vigilance dis- 
covers arty. The 
bulbs are ine 
spected by hand 
at the end of 
their journey. 
The infinite 
precision with 
Which so many 
of the operations 
involved must be 
performed makes 
the development 
and successful 


operation of the 
machinethemore 
remarkable. 


Useful Ideas for Home Convenience 


— 


}! 


‘An automatic broom 


holder has an arrange 
‘ment of two mechani 


In every kitchen where space is 
‘at a premium, this combination 
Kitchen cabinet ‘and. relrigerator 

‘ill be found unusually serviceable. 
‘The cabinet is clamped to the top of 
the refrigerator. Ether part of the 
‘combination may be obtained sep- 

rately —ieebox of eabinet 


- ——— 


‘This rapid cruller cutter contains 


f series of sharp knife edges 40 a"- 4 
ranged as to cut the dough in cruller 
shapes. One complete revolution of 4 novel ash dust remover consists of a smoke 


ther roller cuts 30 uniform crullers novel ash dust remover consists of # smoice 
the top of the ashean. ‘This cover haa a slant: 
ing chute into which the ashes are shoveled. 
‘The outlet pipe runs to furnace smoke pipe 
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Cooking Better Food with Less Gas 


Uncle Sam's Tests with Standard Burners and Ovens Show 
How to Save Money and Enormous Quantities of Heat 


from 25'to 50 per cent 
‘on your household gas bills? 

‘Would you, wives of America, 
like to help in the saving and at 
‘the same time soe that the meals 
you cook, oF whose cooking you 
‘irect, aro prepared selentfially 
and efficiently? 

Ifs0, look to your kitchen gas 
rango and learn ita ways; for there 
Iiea your chance of achieving both 
‘these goals, 


Study Your Stove 


‘Your gas range is a mechanical 
device, not a particularly com- 
plicated ono, it is true, but still 

with all other mechan 
jeal devices common character~ 
{ntio—It ean be used correctly and 
it can be used incorrectly, 

Recently in her work 1s nscis- 
tant chief of the Office of Home 
Economics, United States De 
partment ‘of Agriculture, Dr. 
Minna C. Denton has conducted 
‘numerous tests of gas ranges, and 
fan a result of those tests, is in a 
position to lay down certain easily 
understood rules for the correct 
‘and economical operation of a 
range. Some of these rules are 
outlined as follows: 

‘The first thing to be investi 
sated is the flame you use. ‘The 
hottest flame—which means the 
flame that will do the most eook- 
ing with the least expenditure of 
as—is blue; not red, nor yellow, though 
flames of these colors may appear much 
hotter, A blue flame—with a tiny tip of 
yellow—may be obtained by turning the air 
‘adjustment device that you will find on the 
pipe leading from the gas cock to the burner 
=a device most people neglect entirely. 


The Blue Flame Is Important 


Different ranges will require different 
‘methods of adjustment to obtain the proper 
flame. You will hay 


obtained on your stove; but keep at 
it until you get the quality of flame 
described above, for it is a matter of 
prime importance. 

‘When you have made this adjust- 
ment, the next thing to consider is 
‘the burner you are to use. The larg- 
‘est bumer on your stove consumes 
probably 50 per cont more gas than 
‘the next smaller one, so it is mani- 
featly absurd to use this big burner 
unless you are cooking a large 
‘quantity of food in a large pot. 

‘As a general rule, use a burner of 
‘a size that will not permit the flames 
to lick around the edges of your pot 
or pan, 
| Don't fail to use the simmering 
‘burner—the smallest on your range. 
Many housewives never light this 
(burner, which is wonderfully. useful 
tin keeping things boiling once they 


“KINED WIT, 
Asestos 


‘Tests conducted in Uncle Sam's Office of Home Economics 
‘at Washington, D. C., showed that an interlining of 
‘bests ‘oven walls will “conserve enormous 


‘quantities of heat while cooking « meal 


fare started on the larger burners. Its use 
brings about a considerable saving in gas. 

Select a stove with burners that will le 
not more than from one to 134 inches 
below the bottom of the pan. Long flames 
tuse much more gas than short ones to 
produce the same effect. 

Be sure that burners are clean and jets 
kept open. 

‘When food has started to cook, tum 
down the flame. A high flame is uneconom- 
Kel sad il rove in Mee edd 
‘speed in cooking. 

‘Your oven, too, unless it is properly 
constructed, maintained, and operated by 


you, is a constant source of waste, 
Examine it to be sure that it is 
tight and doem't permit the 
escape of heat. Interlining the 
walls of the oven with asbestos 
will conserve an enormous quan- 
tity of heat; but, whether you 
hhave an oven so constructed ot 
not, be certain that all cracks, 
especially about the edges of the 
doar, are closed. 

Whenever possible, bake at 
low temperature. You will find 
that the difference in time be- 
tween a “fast” oven and a “slow” 
‘one will not compensate you for 
the difference in gas consumption, 
There are several oven  ther- 
mometers on the market that will 
‘tell you ata glance the exact tom- 
erature at which you are baking, 


Other Types of Cookers 


A fireless cooker will save gas, 
bout only if used properly, Do not 
overheat the stones. Certainly 
there is no economy in using as 
much gas to heat the stones of a 
fireless cooker as you might se 
to perform on your stove the 
same cooking operation, 

Pressure cookers also are useful 
Jn reducing gas consumption, 
expecially in the preparation of 
tough meats, vegetables, and 
cereals. "The hoodéd -fireloas 
burer, made by some manu- 
facturers, also isa fuel raver. 

The tests on which Doctor 
Denton based these rules were 
entirely practical. Using well-known 
brands of gas ranges, she actually cooked 
meat, vegetables, and puddings, baked 
bread and biscuits, boiled water; in fact, 
performed with the ranges under test the 
Same operations that housewives all over 
the country are performing every day. 
Records were made of the gas consumption 
‘and of the time taken to complete each 
task of cookery. 

‘The results of the tests are the rules here 
outlined. Follow them, and you will find 
that they will give a real saving in gas, 
labor, and food that ia properly prepared, 


Many Uses for Old Corks 


OD, cori ca be uted in many 
‘valuable ways about the house. 
Spots and blemishes on window 
glass nearly always will disappear if 
Fubbed with a dry cork. Meistened 
‘with turpentine, it will remove mark 
from hearth tiles” or white glase 
bricks, “Rust spots on metal ean be 
removed by cork dipped in paraffin; 
spots on linoleum by cork dipped in 
gasoline. Burnt marks on pie dishes 
‘End plates will vanish if treated with 
‘cork dipped in wet aalt. 

‘An effective foot warmer for cold 
winter nights may be made by 
eatting corks into stall bits, filling a 
Hanne! bag with them, and heating 
for 10 or 15 minutes. 


ee eS rt 
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Wild- Animal Hunters 
Save U.S. Millions 


"AS there ever a small boy 


Champion, at 70, Has Bagged 500 Lions 
Nebo didnot Greate of apy 


Aaa 


surrounded by perils, but downing 
with each bang of his trusty 
rifle another leaping, roaring lion? 

Ben V. Lily, champion hunter of 
the United States Biological Sur- 
vey, was such a boy. And he has 
just celebrated two anniversaries, 
‘one his seventieth birthday and the 
‘other the completion of 60 years 
as a big game hunter, 


Wild Beasts Are Plentiful 


Lily earries on his, story-book 
‘career, not in the jungles of Africa 
for India, but right here in the 
United States. 

fagine that development of com- 
merce and the practical application 


erty from wild beasts. Yet, with 
the recording of Lily's seventioth 
birthday the United States Bio- 
logical Survey chalked up to his 
credit the bagging of his five-bun- 
dredth mountain lion, At the same 
time official estimates show that his 
eampalgns against predatory ani- 
mals in New Mexico actually have 
wed stockmen of the Western 
states several million dollars a year. 


Lily hunts with dogs and on one 
‘occasion is said to have worn out four 
packs before bagging his quarry. Another 


Hime he tralled a Bene 400 miles and killed it 
"The story of Lily's remarkable career 
recalls the fact that there is still a "Wild 
‘West,"" and that even in these days of com- 
fort and security constant battle is neces- 
ary against the depredations of savage 
beasts 
Eighty thousand predatory animals was 
the bag of Uncle Sam's riflemen last year. 
‘They shot, trapped, or poisoned 687 timber 
wolves, 178 mountain lions, 114 bears, 
bobeats, and cay 
Bofore the army. of 
‘wan enlisted, the tooth 
by 


iment hunters 
nd fang tribute 

predatories 
Tn seven years 
‘the sharpehooters have killed 380,000 stock 


a Se it owes pe 
a ee 
etics Spee 


rapped in his 


Killing beasts, and thus are given credit for 
saving $35,000,000 worth of domestic live 
stock. They are modern minute men, for 
they are always ready to answer the call of 
stockmen and ranchers who report the pres- 
fence of obnoxious freebooters. There are 
286 of them in the Western states. 

hhardy men, the heir appa- 
’s title as world champion is 
Miller, who killed 20 mountain 
lions in the first two months of this year. 
‘The value to atockmen of this big bag is 


Above: Setting 
tape for, coyotes: 
At the let ie Ben 
V. Lily, American 
champica big game 

cr who. at the 
£70 has killed 
mountain lions 


A government unter ‘rin 
fh Scaloed of Arizona coyotes 


shown by the government estimate 
that each adult mountain lion de- 
stroys at least $1000 worth of liv 
stock every year. ‘To Miller last 
year went the eredit of poisoning 
Wolf near Flagstaff, Aris., that hac 
eluded hunters for seven ‘years a 
terrorized flocks and herd 

loss of more than $10,000, 


Some Record Bags 


Other government hunters hays 
made record kills in the campuaigr 
against predatory beasts, In thre 
hours Lloyd Thompson, a govern 
ment hunter stationed in Montana] 
and his dog rounded up and killed 
five mountain lions, 

W. E. Conzens, of Idaho, has wor 
fame an wolf hunter and 4 


proved himself quite as cunning 
‘the animal he seeks. He dreasa i 
‘white and glides about on skis dur 
ing the winter, THe steals up on ti 
wary wolves before they detect hi] 
Presence, Last winter he accom: 
plished the feat of shooting tiv 
wolves in a pack in this 
without a miss. Cozens has 
80 destructive wolves in the lax 
few years, 

One of the 80 government: in’ 
‘spectors in the 15 Far Western staten tells o 
& government hunter who bagged tiv 
‘mountain lions and a bobeat in three days 

“Some wild animals kill for blood lun 
only," says W. H, Caywood, one of 
Unele Sam's best wolf hunters. “A Rock 
Mountain wolf, for example, kills just fo 
the love of killing. Once I kaw a pack of 
wolves drive 4 doxen cattle over a prec} 
{pice out of pure devilment 


Coin Clock Saves Money 
when You Wind It 


‘OR the benefit of people who haven 
learned how to save money, a Cleve: 


F 


land manuacturer bas devised an ingenioul 
lock, which requires winding every 2 
hours, but which 

cannot be wound 


is dropped in a slot 
torelease the spring. 


ning, its eapaci- 
ty is sufficient 
to add many 
dollars a year to 
his savings ac- 
count. 

‘The clock has 
found wide use among banks of the Middl 
West, which use them to encourage thrif 
‘on the part of new depositors. 
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Can Your Jaws Lift Jack Dempsey? g 


By Arthur D. Black, M.D., D.D.S. 


School 


Dean of Northwestern University Dental 


You have seen circus performers swin 
oF raising enormous weights by the grip 
do you know that the muscles of 
by the necessary work you perform in chewin 
power enough to lift from the ground 
Dempsey? 

“Tests of the jaw power of man 
surprising facts regarding the strength 
‘A person of normal strength and with v 
Dreasure between his back teeth than he ean p 
part of his body.” The bite of the jaw is 
the hand, the pressure of one hand against th 
of the knees, It is greater 
than the weight of the whole 
body of any but exceptional 
ly heavy persons. 


Pane. you are aware that th 


biting power of 171 pounds, 
the jaw strength of thousands 
of persons examined varying 
between 25 pounds and 260 
pounds, The figure of 260 
pounds’ does not, however, 
necessarily represent the 
maximum power of the jaw. 

‘The instrument by which 
the power of the human jaw 


Jn measured, called the gn 
thodynamometer, is con- 
itructed to register no higher 
than that figure. Doubtless 


many persons ean. bi 
‘much as 3 

Just how 
pounds is can be 
when I say that it 
ieroatent weight the average man can if 
from the floor with one hand, wing hi 
back, lege, and every other muscle to ai 
him, 

‘The strength of the bite as registeres 
8 recording. instrument depend ° 
much upon the muscular power of 
fton being tested as upon the cor 
his teeth. ‘This condition deper 
‘upon the habitual use of the teeth 
advice that most of us receive ear 
{s responsible for the fact that we shrin 
from attacking with our teeth hard su 

tances that would 

jeld to them readi- 


ly 
‘A normally 
healthy child will 
attempt to chew 
almost anything 
that appears to be 
edible, It will 
crack nuts and 
gnaw on hard candy 
and its teeth will 
suffer no harm. On 
the contrary, the 
tissues supporting 
the teeth will be 
strengthened and 
hardened as those 
of an animal are 


ia device «hardened from 
easeres chewing on bones 
Sow ‘strenght and other hard sub- 

stances. Misin= 


formed elders, however, will warn the 
child against ‘this instinctive use of the 
‘teeth for the purposes for which they were 
designed. The result is that the child 
acquires fear of biting on hard objects, and 
its teeth, Incking the exercise they need, do 


cy strong. 


‘was embedded eight inches in a wooden beam 


How Much Power Do You 
Use when You Eat? 
“TT HE toughest beef wil yield to 


+ grinding force of {ror 7 
te 90 pounds 


‘says Doctor Black. 
“Mutton may be chewed with 
force of between 30 and 45 pound 
Roast veal requires from 35 to 43 
pounds, pork from 30 to 35 pounds, 
Eorned beef the same, and broiled 
ham from 40 to 60 pounds.”” 


not receive the thorough scrubbing which 
results from vigorous mastication 

T have seen many persons, who, accus- 
tomed to chewing only on soft foods, have 
registered a bite of only 30 pounds under 
test. A change of diet, which included 
a fair proportion of hard foods, worked 
wonders with these persons. Within a 
month their teeth were capable of exerting 


‘The, sero 
bats? 


elt bite to 150 pou 
West, hazel nuts 

quiring b 

with their teeth 


Those wat 
ultivated and raft 
‘led now, requiring only 
If us much jaw force, Yet 
people would dar 
n with ther teeth 
hould use our 
hard fi 
commonly. expresied 


th which have 


0. be spare 
This is not true 
work has been 


from 125 
"This in the 
reatest force the jaws ordi- 
harily will be called upon to 

The beet will 
yield to a grinding force by 
the teeth of from 70 to 90 
pounds. Better cuts of beet 
may require as little as 45 
pounds pressure from the 
jaws. Mutton may be chewed with a force 
of between 30 and 45 pounds. Roast veal 
requires {rom 35 to 45 pounds, pork from 
20 to 35 pounds, corned beef from 30 to 
35 pounds, and broiled ham from 40 to 60 
pounds. Among meats 
‘can be chewed with the 
jaw energy, between three and five pounds 
sufficing. 

To those who may fear to break their 
teeth by biting on hard substances, let me 
say that, provided their teeth are in good 
condition, they will not be harmed by 
small bones or stones, birdshot or similar 
materials that accidentally may get into 
the food. Tests conducted on a specially con~ 
structed dynamometer show the teeth to be 
much stronger than any of these materials. 

Freshly extracted teeth placed in this 
machine resisted much stronger pressure 
than stones, metals, and other substances 
which the average ‘man would regard as 
being considerably harder than his teeth. 
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Oiling and Greasing Your Car 


Costly Repair Bills, 


Even Accident or 


Death, May Be Penalties of Neglect 


By F, A. Platte 


Instructor, Department of Physics, 
Columbia University 


ECENTLY I found a neighbor stalled 
bby the roadside. His machine was 
inthe ditch. His clothes were cover- 

ed with mud. He was white and shaking 
“The steering gear broke and I was nearly 
killed,” he said. “Only the soft mud of 
the bank saved me.” 
T went over and looked at his car. A 
ateering knuckle had broken. 
“If you had oiled your ear property, 
never could have happened," I told him. 
“Oil?” he said in surprise. “What has 
oll todo.with it? Besides, I filled my erank- 
cease just before I left the garage. Even 
now the gage shows it nearly full. 
T picked up part of the broken knuckle. 
It had worn thin, “When did you oll your 
tus last?” T asked. 
oil that," he replied. 


thin, ie had 
Alek train, 

But how many motorist ofl thelr ster- 
ing avers or xy working perts ether than 
those of the engine? Not many. That is 
why entomoblle mantacturers are fatty 
Torrct in their extimate that T6 per cent 
of all repairs and 50 per cent of all deprecia~ 
tion is de to inedequete Iutreation. 

‘When you receive your car from the 
dealer, all parts are well greased and oiled. 
‘hac hi then what off true in the crank 
fave at each seaon of the year, Diferent 
tales of ears require decent types of oll 
‘He will tell you the particular needs of the 
cat you purchase, 

STR erunkenve fa the moxt 
Important ingle olling l= 
tality because from It are 
ile all'the working parts 
fof the engine interior, Al- eh 
ways keep it fullyour gage Greaee st 
Wilt you when fr is“but 
avoid flooding. A heavy 
white or blue emoke frm 
Your ethaust “ean too 

‘After running about 600 
‘miles, drain all the oil from 
‘the crankease by unscrew- 
ing the plug in the bottom, 
fenerally near the rear, and 
Fetting the oll rum out.” Bee 
fore refilling with clean oil, 
remove the gum and other 
fodiens. o this by put 
ting about a gallon of kerosene through the 
fling tube after replacing the dru pit, 
‘Then, with the ‘altion. off to. prevent 
starting, prose the sarter bution and slow 
the turking motor to splash the kerosene 
out "Hf you have no stare, te the 

Now remove the drain plug again, giving 
the starter'a few turns wile the kerosene 
is running out, Then fill your erankease 
with new cil, About every 1000 miles this 
refilling operation should be repeated. 
Tnapect your erankease every day- 

"Phe misconception that all Mbrication 


Spria 
Shicklebeie 


centers in the erankease is the greatest 


‘cause of depreciation. Although the erank- 
‘ease takes care of all moving parts of the 
fengine interior, about 40 other places on 
the average car need oil or grease. ‘These 
eat be haepened end eiosted rape 

Parts needing attention weekly are the 
spring shackle bolts, steering gear, fan 
bearing, and brake mechanism, "The 
shackle bolts are at the ends of the springs 
‘and from them is suspended the chasis, 
At the ends of the bolts you will find a 
rease cup or grease gun fastening. If 
cups, fill them and give them two turns 
‘every day or 80; if grease gun holes, force 
in heavy grease until the old black grease 
cozes out through the joints, 

‘You will find an oll hole near the steer- 
ing wheel which will lubricate the connec- 
tion with the steering column, Next, grease 
‘r oil the reach rod clevis bolts, reach rod 
‘ball and sockets and the worm gear. Where 
there are grease cups, do as you did for the 
shackle bolts. Where there are oil holes, 
drop in some light abricant from a ean, 


mechanism through 
the car each week, 


‘amount of light lubri- 
‘cant at the several 
Joints. The emer= 
gency brake should 
be treated similarly. 

‘Where the front 


‘The shove 


Where most oileans never ex- 
plore=the auto's fan bearing 


wheels 


wabbly wheels, 


connected with the axle, you will 
find the steering knuckle usually’ with a 
‘small oil cup. Keep this filled with oll, not 
grease, Lack of lubrication here causes 


‘So much for the weekly lubrication, 


Every month the rear shaft bearing, uni- 
‘yersal joints, transmission rear support 
bearing, clutch, generator, distributor, and 


Just Where and How to Grease and Oil Your Auto 
and sometimes 


iagram ilustrates graphically inconvenience, 
the preci locations of those vulnerable serious accident. Most of these rerategie 
‘points where grease and cll can save you pointsareignored by the average car owner 


starting and horn motors should be looked 


"easly there i grease cup on the rear 
axle shaft bearing, just outside the frame 
near the brake bands. Fill this with the 
Kind of grease used for the spring shackle 
bolts. When lubricating this part inspect 
the axle housing to see if oil is running out 
‘on the brake bands. If s0, have 
tthe joint made tighter, 

‘Next come the ‘two universal 
joints at the end of the long 
transmission shaft connecting the 
gearset and differential in the 
Tear. A fibrous grease made for 
this purpose should be forced into 
the grease cups here. Behind the 
gearset is the transmission rear 
mupport bearing, which requires 
oil, not grease, monthly. Here 
‘you will find usually a capped oil 
hole. 

‘The clutch mechanism should 
be followed through and all work= 
ng parta and bearings lubricated 
with a medium oil. The elutch 
throw-out bearing has a cup 
needing heavy 

‘Among parts likely to escape 
attention because of inconspiet 
‘ous or not easily accessible location are 
the generator, usually’ n 
distributor, from which 
leads go to the spark plugs; and the starting 


‘Transmi 


FULL BATTERY WITH 
DISTILLED WATER 
EVERY 30 DAYS 


Reach rod 
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and horn motors. Use a few drops of oil 
‘wherever there are oil holes, taking care 
not to flood the distributor parts, 

Every three months, you should clean out 
‘ld oil and grease, and lubricate the re- 
‘maining parts of the car. Put a little 
graphite on the 


case a heavy grease. 
the transmission case, be- 

ing lever, should be removed 
and the case filled with heavy’ transmis 
son ol or light grense. Trent 


ing on 4 
up the cases to the level of the 
ll holes. 


Crankease 

Keep 

with cl and 

‘watch indica 
toe daly 


n 


It is Important that the oil and grease 
in these parts be not too heavy, since the 
rapidly rotating parts have a tendency to 
throw the material out against the case, 
A heavy grease will be thrown against the 
‘walls and stick there, leaving a hole in the 
center in which the operating parts rotate 
without any Tubrication. This will soon 

cause wear, and new gears will 
have to be supplied. 

‘A long walk on a hot, dusty 
country road once impressed on 
my mind the importance of 
Proper lubrication in the differ- 


ential. [had gone driving with 
friend, When we were about six 
miles ‘from the nearest town, 

seoppad 


‘and found a small 
pinion in the differential had 
broken, due to luck of lubriea- 
tion, ‘The grease in the housing 
was too heavy and had been 
thrown away from the gears 60 
that they were left hot and dry, 
My friend and I had a long walk 
to town, 

But in avoiding too heavy 
grease, take care not to get it too 
light. The consistency of the lubricant 
should be such that it will run slowly, but 
should not be so light that the film’ will 
be too thin to supply proper greasing. 

If your car has disk clutehet requiring 
oil, ail the old oil should be removed evers 
1000 miles at most, Do this through the 
drain in the easing. The clutch should 
then be washed by pouring kerosene into 

‘casing and allowing it to drain dry 
Light clutch oil then should be put into 
the level of the bottom of the elutch shat. 

If you have a splash-feed system, a scant 
teaspoonful of motor graphite to each quart 
‘of oil in the crankease should polish the 
parts well and greatly reduce. friction 
For a forced-feed system use a small 
amount of dry graphite weekly, letting 

bbe inhaled through the carbureter’s 
air intake, 

‘Too much oil in the crankease may 
be more injurious than too little. ‘This 
excess usually is indicated by white or 
blue exhaust smoke. Sometimes. the 
smoke emerges in single puffs, indi- 

eating that only one 
eylinder is flooded. 
‘Whenever this occurs, 
clean the spark plugs. 

‘The purchaser of 
ear should study the 
oiling chart shown here 
and should ascertain 
the type of oiling sys- 
tem used in the new 
automobile, for no time 
fs better spent than 
that consumed in se- 
uring proper Iubriea- 
tion. If you want 
your car to last, you 
‘must give it the atten- 
tion that engineers be- 
stow upon the engines 
‘of the power plants 
that supply your home 

electricity, and 
locomotive drivers 
te to the care of 
their power unit. 


Pan bearing. 


Steeri 
Knuckie 
Bolt. Of 
‘weekly, 


* Finally, remember 

Feat always that friction is 

eifage! the worst foe of your 

GeCaks automobile “and that 

Every 90 lubrication is the worst 
‘ays foe of friction. 


nm 
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Sliding Gear Simplifies Transmission 


SLIDING gear automobile trans- 
mission of a radically new type has the 
‘advantage of eliminating most of the gears 
and bearings that make up the present com- 
plicated transmission mechanisms. 
‘Power from the motor is communicated 
toa spur gear near the differential through 
1 long shaft equipped 
with a universal con- 
nection. This spur 
sear can be moved for- 
ward and sideways so 
as to fit any annular 


When the spur gear is meshed with the 
largest of these, the differential gears turn 
‘most slowly, thus giving low gear. When 
meshed with the smallest gear, the drive 
shaft is in direct line with the differential 
shaft, and asa result high speed is obtained. 

An intermediate ring gear provides 
second speed. Far reverse, the spur gear is 
moved forward and sideways until it meshes 
‘with a large external ring gear, eausing the 
torque shaft to move opposite that of either 
internal connections. 

Since only one bearing is required on the 
drive shaft, and five gears provide the 
necessary variations in speed, the friction is 

‘ouch fess than in the 
‘case of common types 
that require four or 
more bearings and nine 
or 10 gears. 


Know Your Car 


The Generator and Its Circuits 


YOU may know that the generator on 
‘your car supplies electricity for the 
fgnition, starting and lighting systems: 
but do you know how it ix connected 
with the reat of the elreuit? 

‘The generator itself is shunt wound, 
that is, apart of the 
duced is shunted through the coils that 
provide the magnetized field through 
which the wires 
of the armature 
cut, The re 
mainder of the 
electricity passes 
off on a wire to 
the cut-out. This 
‘cut-out serves to 
prevent the stor- 
‘ed energy of the 
battery from 
dissipating itself 
by running back 
to the generator 
while the engine 
is stationary. 

‘When the gen- 
erator voltage 
hhas reached 6.5, which occurs when the 
‘ear is traveling eight miles an hour in 
high gear, the cut-out points are brought 
‘together under the action of a temporary 
magnet. ‘The current then can flow 
through the cut-out to the ammeter, 
which indicates that the battery is 
charging. Upon passing the ammeter, 
tthe circuit is broken, one part going to 


the battery and the other to the starter 
witch. The break is made at this point 
so that the current used to turn the 
‘starting motor will not pass through and 
burn out the ammeter. The starting 
‘motor requires from 120 to 250 amperes, 
and the usual ammeter is designed to 
earry only 30 amperes. Since the 
generator can produce only 22 amperes, 


‘STARTER SwiTcH, 


of the cut-out is 
grounded. Thus 
A complete cir- 
cuit is formed 
whenever the 
generator _oper- 
ates, even though the cut-out 
points are separated. Then, too, the 
battery is grounded, forming a com- 
plete circuit—eut-out, ammeter, bat- 
tery, and through ground back to gener- 
ator. 
One terminal of the starting motor 
is grounded to provide the return when- 
ever the starter.switeh is thrown in, 


New Sidelights for Autos 
Prevent Accidents 


HOW many times would an automobile 
headlight providing a yenerous side 
ray have spared an accident along country 
roads at night 

Such a lamp has been invented. It 
thraws wide flood of illumination to the 
side of the car, Two of the lamps on an 
‘open or closed car can be moved at the 
will of the driver to throw their rays in 
any direction, They are controlled by a 
‘switch on the dash, 


Efficient Tire Hand Pump 
Prevents Waste Effort 


PTS newly 
vised 
tire pump, sai 
to deliver mo 
ir with {ewer 
rokes than 
‘ny other hand 
pump on the 
market, hui 
been perfected 
by a Kame 
‘manufacturer. 


‘The unique construction of the plunger and 
barrel is said to eliminate waste compres 
sion, to insure all the air from the barrel 
going into the tire at each stroke, and to 
make it impossible to pump oil into the 
tire, 

‘The absence of a screw cap on top of the 
barrel eliminates another feature objec- 
tionable to automobile drivers. 


More Service and Convenience from Your Car 


pe of these wager om each Yee wil 
tell the air pressure at a 
eliminating "the use of 
tage and the removal of t 


retard the gasoline flow 


asequences of slight 
‘of the cord springs A new hot spot for Ford 


Vision, no matter what the weather 
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— Duplex Set Will Double sia 


By Joseph Calcaterra 


(Of POPULAR SCIENCE MONTALY'S 
‘Radio Stall 


HE Flewellingset described last month 
repretents the highest development 
of the simpler radio circuits using a 
gle vacuum tube. This month I am de- 
scribing the construction of a more elaborate 
receiver, which uses two vacuum tubes and a 
crystal detector, and in testa has given ex- 
ceptional results for a two-tube set. 

"Those who read Jack Binns’ story on 
radio frequeney and reflex circuits in the 
September issue will have little trouble in 
understanding the theory and operation of 
the cf this set. It is, indeed, 
practically identical with the inverse du- 
plex circuit explained in that article, with 
the exception that no condenser is) used 
across the secondary winding of the tuning 
unit, a single rheostat controls the fila 
ment current of both tubes, and a battery 
witch has been added so that the A bat- 
tery may be disconnected when the set is 
not in use. 

‘This switch is important beeause it pre- 
‘vents running down the A battery uselessly 
through the potentiometer connected across 
the battery termini 

‘The tuning unit is made by splitting the 
stator and rotor windings of a standard 
‘wooden variometer of the hollow shaft type 
having about 40 turns on both the stator 
and the rotor, The stator winding is then 
used as the primary, while the rotor wind- 
ing Is used as the secondary. 


How to Oblain Closer Tuning 


To provide clover tuning in both the 
primary and secondary circuits, the wind- 
{ngs are tapped, six taps being taken on the 
primary winding and five taps on the sec- 
ondary winding. This is done by disas- 
sembling the variometer, lifting the wire 
where a tap ia to be taken, and drilling » 
small hole from that point to the outside 
of the stator of the inside of the rotor. ‘The 
Tead ean then be inserted from the outs! 
tind the end earefully <oldered to a bared 
portion of the winding. The wire ie then 
forced back into place, care being taken 
that the tap has been 
that it will not make contact with adja 
turns and short cireuit th 

‘The right-hand half « 
shown inthe picture diage: 
according to the number of fi 


the left-hand end ie divided into two see- 
tions. The joint 

where the halves 
of the winding 
fare soldered tom 
wether is taken 
tus another tap, 
so that, counting 
the outside ends, 
there will be six 
tape in all. The 
ends from these 
taps are connect= 
ed as shown in 
the picture dia 
gram, five of them going to the primary 
switch, while the sixth connects with the 
‘round post. 

‘The secondary winding is tapped so that 
four of the leads go through the hollow 
shaft to the secondary switch points, w! 
the fifth is connected with the F terminal 
‘of audio transformer No. 2. The leads 
should be left long enough so that there is 


[Monowe 


no tendency for the wires to act as springs 
and prevent the smooth operation of the 
rotor. 

Provision should be made for a stop on 
the rotor shaft to prevent the rotor from 
being turned through more than one revolu- 
tion. If this is not done, the leads from 
the secondary. will soon ‘be twisted and 
weakened, the insulation damaged, und the 
cireult rendered inoperative by short cir 
cuits, The wire used for the leads should 
he of the flexible variety, obtainable at 
practically any electrical supply store. 

It the constructor does not care to use 
the tapped variometer type of tuning unit, 
he may use instead any standard or home- 
made type of variocoupler, In that case, 


the primary coil of the coupler can be 
tapped im the usual way by the use of 
tens and a unite ewitch and the variable 
Condenser can be used across the secondary 
‘of the coupler instead of across the primary 
‘coll, Where this is done, however, it is 
Gesrable to use a Vernier condenser of 
three plates, if posible, across the primary 
winding in order to got close tuning. 


It is, of course, impossible to give exact 
dimensions regarding the placing of the 
parts on the panel and in the eabinet, 
these dimensions depend considerably” on 
the type and sie of the parts uved in making 
the set. Tn making the nt illustrated, how- 
fever, a 7 by TB in. panel was used, no that + 
ityou tse a panel of this size, with a cabinet 
of corresponding proportions, you will have 
no difeulty in placing your instruments in 
the same general posttions as those shown 
in ‘the photograph. In this set the three 
Thevolt hatterion for" the lament. cure 
rent and four small B batterion go inside 
the cabinet. ‘This maker & compet, aoe 
‘contained receiver 

‘The operation is very simple, After 

‘losing the battery switeh, the 
Fheostat is adjusted ao ‘that 
the tubes are. burning. faniy 
brightly. By varying the ad- 
justment of thetuning elements 
of the att and testing varioun 
spots ‘on the crystal with the 
catwhisker, x. spot_will soon 
iy found that in'senative and 
brings in one of the broadenst~ 
ing stations that happens to be 
‘on the air” at the ime, Once 
this adjustment is. obiained, 
ho. further "attention to. the 
crystal is necessary and it oan 
be left at that adjustment until 
such time as it should be 
Jarred. nceidentally from ite 
Position. 

‘Once the sensitive spot has 
been located, any desired stax 
ton can be brought in by the 
‘usual manipulation of the tune 
ing elements and by a proper 
adjustment of the potenti- 
fometer.-‘Then the rheostat ean 
be reset so. that the current 
flowing through the flament 
fs as low as pomibly consistent with good 
rents, 

If clear reception is not obtained after 
you have made all possible adjustments, 
You may try grounding the catwhisker 
Hite of the crystal detector circuit. This 
expedient will often bring in the station, 
bat it should not be tried unless the aet 
does not respond to the other adjustments, 
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Home Workshop 


Arthur Wakeling, Editor 


How to Rebuild a Broken-Down Car 


0 MATTER how little money he has 
‘to spend, the man who is mechant- 
cally minded and has a genuine en- 

‘thusiasm for automobiles never need be 

Yrithout a smoothly running and good look 

ing ear. 

‘What ean be done in remodeling a broken 
down car is strikingly illustrated at the 
right, The ear shown is a 1918 model of 
a roadster six, built by a good manufac- 
turer, Although subjected to hard 
‘use and some abuse, it was still in 
fair running condition when it went 
into the ditch and was reduced to 
the unsightly wreck of the lower 
illustration, “Tt was bought for $75, 
which was high, if anything, and re- 
modeled at a cost for materials of 
$136,16, This included paint, top, 

"This was not a freak performance: 
any wide-awake mechanic interested 
fn automobiles can do as well. In 
fact, it iv often possible to buy a car 
for lesa and put it in running con- 
dition at a smaller expenditure, It 
Jn even easier, however, to pay as 
much or more for a used ear and 
never be able to make anything out 
of the machine, 

Halt the battle in remodeling a 
used car is, indeed, to pick out one 
that ean be put into good shape 
‘easily at low cost. To make a wise 
purchase is of primary importance, 
and nothing but, disappointment 
awaits the mechanic if he does not 
choose a car wtricty on the basis of the 
repairs necessary to reconstruct it. 

‘Year after year hundreds of thousands 
‘of used motor cars are placed upon the 
market, but only a certain proportion of 
them are worth buying for remodeling. 
Special precautions and unusual methods 
‘must be taken in selecting a car. 

First of all, look at a number of ears be- 
fore deciding to buy. What you must 
ook for is a solid frame, an engine having 
no scored cylinders, a starter that works, 
generator that shows signs of being healthy, 
bearings that are not too noisy: in other 
words, a good power plant. 

Start your search by inquiring among 
friends whether they know of a used ear 
for aale. Then, too, it would be well to 
make the round of the secondhand dealers. 
‘While their cars usually are fixed up to 


By Ray F. Kuns 
Principal, Automotive Trade School, 
Cincinnati, Ohio 


IS is the first of a series of three 


strike the eye and may have engines of 
doubtful quality, one ean sometimes obtain 
‘a good one. At any rate, you will get an 
idea of the averaze prices. 

‘The question of size plays an important 
part in the price of secondhand ears 
‘There is a greater market for the smaller 
‘ones and hence the price is proportionately 
less for the larger models. Furthermore, 
fone should purchase a make of car for 
‘which repair parts can readily be obtained. 
Obsolete makes are very cheap, but don’t 
be tricked into buying one you cannot 
repair because ofthe diicuty of ebtaining 
replacements, 


Looking Ocer the Mechanism 


Having found a car that comes within 
the price range and will answer your needs 
tas far as size is concerned, take up the all- 
important consideration of the mechanism 
‘and the possibilities of repairing it. 

First, are the cylinders and piston rings 
in good condition? Leaving off the ignition, 
turn over the engine very slowly with the 
hhand crank. Note whether or not the 
compression reaction ia all cylinders seems 
to be about the same. In a four-cylinder 
engine, if three are strong and the fourth is, 
weak, try to learn which one is defective. 

If there is a hissing noise as the com- 


may mean a scored 
cylinder or bad piston rings. In that ease, 
ask permission to remove the head and 
inspect the cylinders. If a cylinder is 
scored, leave the car alone; but if only the 
piston rings are worn, these can readily be 
replaced. * 
‘Another way would be to have the owner 
run the engine for you. If there is « hiss- 
ing sound emerging from the breather 
‘tube, take a look at the eylinders, for 
ir would tndleate that the compres: 

sion was leaking 


pression escapes, 


the engine {is running, th 
ser on the dash indicates that 
c hatery i charging, you do not 
‘rorry about the generator 
ook at the pump shaft 
posed drive parts to see 
‘hey rane. There maybe nome 
there. that will" impair” the 
‘ieney of the engine. Listen to 
the valve. lifters and, if overhead 
valves, to the rocker arma. Is there 
play that eats ratliny 
Tk the pellatarter in operated from 
the flywheel, remove the inspection 
tilate and take a 
Tooke at "the tocth. 
Very often theae be: 
come “ground. down 
through long. opera- 
tion and poor Iubr- 
cation and eventually 
sich worn teeth wil 
break ‘and leave you 
without a starter. 
How about the ra- 
intor? Seo if it holde water and whether 
for not the pump throws water into the 
top tank when the engine is speeded up. 
Tf it doce not flow down through the 
raator core properly, it will ll the upper 
tank and overfow, indicating that the core 
is stopped and may have to be renewed. 
And how are you going to determine the 
amount of play in the transmission ryatem? 
Just jack up one of the rear wheels, 
throw the gearshiit into high with the 
‘engines stationary and turn the jacked-up 
‘whee as far as it wll go. If the wheel oon 
Tot rock more than 4 or 6 in, the parte 
Probably are good. It the wheel rocks a 
quarter turn, inspect the universals and 
Fropeller shaft and see if you can locate 
the play there 
“There should not be too much playin the 
(Turn to page 114) 
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Making the Most of Your Home Workshop 


the holder shown in Fig. lis more 
satisfactory than a flat file. 

‘The cloth is cut the right width and the 
‘ends are folded and slipped into the diag- 
‘onal slots. ‘The abrasive is then tightened 
by serewing the windnut.—G. A. L. 


JN, THE midale of a job, when the need 


for a surface gage came up unexpectedly 
and no gage was available, the serviceable 


substitute illustrat- 
ra) Ag 


Wiss ‘with an emery cloth, 


cd in Fig. 2 was 
Guickly put together. 
‘The parts used are a 
13gin, brass pulley 
with a 3(-in, hole, a 
Tength of 3(-in. steel 
rod, an_ old. brass 
serew ‘with a large 
hexagonal “head, a 
piece of 44In. toot 
Steel, and two 
thumbicrews with 
milled heads, 

‘One end. of the 
Yin, rod. was 
‘pressed into the pul- 
fey. and. the other 
was drilled, 80: that 
the threaded part of 
he 
co 
Uhrough, ‘The milled 
nut holds the screw 
fn any. position in 
which it is turned, 
Through the head 
of the: large screw 
‘was drilled fromsde 
to side, ® hole to 
take the yin. rod 
tuned as the seriber. 
‘Another hole was 
Grilled "to meet” it 
and. tapped for a 
6/02 machine screw 
to clamp the seriber 
in “place, bending 
onepoint beforeteme 
pering.—H. G. 


OR workbench 

drawers and 
other drawers that 
are better for having 
flush handles, and where appearances are 
not important, leather serves very well for 
the handles. Simply cut a eavity about 3 in. 
in diameter with an expansion bit and tack 
‘a semicircle of Jeather over the upper half 
‘of the hole (Fig. 2). If the edges of the 
leather are inlaid in the wood, the job will 
be all the neater.—Tuostas W. BENsow, 
Philadelphia, Pa, 


JN, A home workshop where the tool 
‘equipment is limited, the bit brace may 
‘be used for simple turning, coil and spring 
winding, and other work that requires 
slow, heavy, positive rotation. 

‘The brace is mounted in wooden sup- 
ports, high enough to permit the handle to 
be turned freely, as shown in Fig. 4. A 
simple tool rest ean then be made, and, if 
desired, a clamp for holding and feeding a 
tool against the work. 

‘Two cones arranged to slide on a rod that 
can be gripped in the bit chuck, will serve 
to hold various sizes of cylindrical forms for 
radio coils. With other fixtures that ean be 
devised as required, the bit brace will act as 
‘a turning machine for the occasional job 


that otherwise cannot easily be done with 
hand tools.—L. A. G. 


E°AScind in tine A aple le or chil 
handle can be reinforced by a twisted fer- 
rule of soft wire. One end of the wire is 
laid in a groove cut in the wood and, when 
the winding is completed, twisted with the 


Uses or canosen 
Fig. 7. Serow holder 


other end, as shown in Fig. 5. The loose 
‘wire is then cut off, and the butt forced 
down into a drilled hole and filed off smooth. 

Every one tapes a screwdriver handle, 
bbut the tape persistently comes loose unless 
the end of the last turn is folded and fas- 
tened with very small tacks, 

A shovel or even a pick handle that is 
split may often be repaired. File down the 
‘wood for a distance of 3 in. on each side of 
the split to a diameter of 34 in. less than 
that of the handle and tack a sheet of brass 
for other metal tightly over the cracked 
part. Wind tape on top, extending it be- 
yond the ends, to make as smooth a rein- 
forcement as possible—Jor V. Rowtc. 


AN ORDINARY hand grinder can be 
‘used in the home workshop for enlarg- 
ing a small hole in tempered steel (Fig. 

A length of iron wire of a diameter that will 
just slip through the hole, is bent into a ring 
‘at one end. ‘This eye then is turned at right 
‘angles so that it can be fastened to the 
srinder spindle by means of the wheel lock- 
‘mut. Valve grinding compound is applied 
to the wire, and the piece to be reamed is 


oo 


Methods for repairing toot handlew 


Fig. A Small universal bearings 


slid back and forth along the wire while the 
grinder is being turned.—M. C. Merzer, 
Silver Creek, Neb. 


HOLDER made of soft wire, as shown 
in Fig. 7, is a time-saver in starting 
ssmall serews in tapped holes that are dif 
cealt to reach, 
‘The head of the screw is placed be- 
tween the two loops and gripped by draw- 
ing back the sliding cross piece—A. C. L, 


MALL machine 

bearings that 
can be mounted on 
surfaces of almost 
any shape and that 
are adapted to all 
sorts of positions, 
ccun be made quickly 
from ordinary gas- 
cor water-pipe. Ob- 
tain pipe about 34 
in, larger than the 
shafting for which 
the bearing is to be 
used, and saw off 
pieces 1 in. long oF 
longer. Fill each. 


off and dri for the 
shaft, Next, drill 


and mount 
bearing on a 
short length of angle 
fron. Many com- 
Dinations of bear 
ings and angle irons 


ae are possible, and the 
= > construction in 
strong enough for 
light work. —C. F, 
Kuiare, Pitts 

burgh, Pa, 
ARD fiber is 


exasperating 
sstull to work on the 
lathe, ehiety bee 
cause it 60 quickly 
spoils the cutting 
edge of a tool. Grind 
the cutting tools as 
for working brass, but with all the angles 
‘somewhat less acute, and see that they’ are as 
hurd as fireand water will make them. ‘The 
sspeed of the work should be quite slow as 
compared with that used for turning brass, 
Particular pains should be taken to keep 
‘the point of the tool always cutting; do not 
allow it to serape along the surface without 

for it will then act asa grinder 
‘wear off the edge. Do not take 
too heavy a cut, although that is better than 
to scrape without cutting. No matter how 
hhard the tool may be, it will require fre- 
‘quent sharpening. H.C. 


FOR Siting a finish on a small fiat surface, 

‘one of the best ways is to lay the file 
fiat on the bench and move the job over it 
instead of attempting to keep the file in 
cone place while moving it across the work 
held in a vise. 

With but little care avery true surface 
‘can be produced. An excellent type of file 
for this is what is known as an “equaling” 
‘or “parallel” file, which has no taper. A 
smooth-cut file is much better for small 
‘work than the coarser cut files.—L. P. 


Small odd pieces of modern 
furniture add greatly to the 
attractiveness of every home. 
You, yourself, can easily make 
them for your fa There 
is no particular trick to con- 
structing porch swings, tables, 
telephone sets, etc. 


Harmonize 


The furniture, woodwork and 
floors of your home can be 
made to harmonize if a little 
taste is used in finishing them. 
You can easily refinish dingy, 
shabby, scratched wood. Our 
method involves practically no 
expense. All you need is a lit- 
tle time—a brush—and 


JOHNSON’S WOOD DYE. 


Johnson's Wood Dye is very 
easy to apply—it goes on eas- 
ily and quickly, without a lap 
or a 


streak. It penetrates 
ging out the 
without ra 
—dries in four hours and does 
not rub off or smudge. 


JOHNSON’S WOOD DYE 


JOHNSOD 
has m 
artisan and amateur. Archi- 
tects and contractors specify it 
for coloring woodwork and 
flooring in new buildings. 
Painters and decorators use it 
with equal satisfaction on new 
and old woodwork of all kinds. 


S WOOD DYE 
u 


» for both the’ 


Housewives delight in it for 
doing over old furniture and 
for coloring reed and wicker 
baskets, etc. 


JOHNSON'S WOOD DYE 


is made in fourteen standard 
shades—a few of which are: 


129 Dark Mahogany 126 Light Oak 

127 Brown Mahogany 123 Dark Ook 

140 Early English 110 Bog Oak 

131 Walnat 128 Golden Ook 
125 Mission Oak 


All shades may be easily light- 
ened, darkened or intermixed. 


Full directi 


If you are building or remodel- 
ing you should have our authori- 
tative book on Wood Finishing. 
It is chock full of valuable and 
interesting information. We 
will gladly send it free and post- 
paid for the name of your dealer. 
Use coupon at right. 


ns on every label. 


FREE-This Book on 
Home Beautifying 


This Book tells how to finish wood 
in artistic stained and enameled ef- 
fects. Gives practical suggestions on 
making your home artistic, cheery 
and inviting. Tells just what materi- 
als to use and how to apply them. 
Includes color card—gives covering 
capacities, etc. Use coupon below. 


The 
PROPER’ TREATMENT. 
for 


VOODWORK 
FiooRS: WOOD! 
rLooRs.W 


FURNITURE, 


My waste 
BY apprEss. 
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“How to Build Serviceable Tables Quickly 


By Leslie W. Lyon 


MATEUR woodworkers who have had 

little experience or cannot spend 

‘much time in their home workshops, 
often do not care to attempt making mor 
tise and tenon joints, or even plain doweled 
joints, These workers will find useful the 
type of table construction shown in the ac- 
companying illustrations. 

‘This method of joining table frames was 
first suggested to me by an old mechanic 
and since then I have used it for making 
all sorts of tables—library tables, large 
dining tables for porch use, writing tables 
for the summer camp, and, finally, a play- 
room table for the nursery. 

‘The advantages of the construction are 
that the entire table is made from 3 
‘Yin. stock, that only the simplest serew 
joints are used, that the table can be 
knocked flat in five minutes for shipment 
or storage, that an ordinary carpenter ean 
build one from plain lumber within two 


‘The goneral table 
bore and the Joint 


hours, and that the finished table is neat, 
strong, and dural 

Each leg is made of two pieces nailed 
together with finishing nails. Holes should 
be drilled for the nails, especially if hard 
‘wood ix used, and, if a thoroughly durable 
job is desired, the joints should be coated 
with thin glue before nailing. A nail is 
first put in the center of the leg and then 


‘attached to the legs with serews 
driven in from the inside, 

‘Ifthe table isa large one, itis advisable to 
connect the lower rails with a shelf. This 
shelf may simply be screwed to the top 
edges of the lower rails or to cleats that 
have previously been screwed to the inside 

of the rails, A 
neater method is 
to mortise and 
tenon the shelf in- 
to the end rail, as 
‘shown in the center 
ilustration above. 

‘The boards form- 
ing the top are 
held together with 
three cleats, 1 
have never fast- 
ened the tops di- 
rectly to any, of 
the tables, but 
merely haveplaced 
the end cleats 
edgewise in such 


2 position that they fit just inside the top 
end rails of the table. In fastening the 
cleats to the top, Tuse large round-head 
‘screws, first boring holes edgewise into the 
cleats to let the heads of the screws in about 
an inch and then boring holes for the screws 
the rest of the way’ of 

‘screw will have 


boards. A single screw run through the 
cleat and into the end rail at each corner 
will hold the top in place, if thought neces- 
sary. It is, of course, imperative to use 
screws and not nails for all the joints ex- 
ccept those connecting the long, tapered 
boards used as leg members. 

Any type of finish may be used. ‘The 
library table illustrated is oak, stained, 
‘shellacked, and waxed. ‘The play table is 
birch, earefully sanded and finished with 
‘two coats of flat white paint and ivory 
enamel, the last coat being rubbed with 
finely powdered pumice stone and water. 

‘The porch dining table, not shown, was, 


painted white on top with bright green 
legs and frame. This table and several or- 
dinary kitchen chairs painted in the same 
color combination, make an attractive 
‘summery looking lincheon set. ‘The table 
if, although about 6 ft. long, is taken 
apart at the end of the summer, and stored 
very compactly in the attic, 


Magnet Changes Telephone into Sensitive Loudspeaker 


Y ADDING & powerful permanent 
‘magnet to an ordinary homemade 
Joudspeaker, it can be made sulficient- 

ly sensitive to operate even with a erystal 

set, provided the receiver is quite close to a 

broadeasting station. The same loud- 

with a vacuum tube set or a com- 


‘gives exceptional results. 

‘Most radio experts will be 
challenge the possibility of a erystal set's 
operating a loudspeaker. If you are in 
terested, however, It will cost you little to 
‘make the experiment for yourself. 

Music from the Arlington station at 
Radio, Va., five miles away, came in 50 
well through a crystal set and the loud- 
speaker illustrated, that it could be heard 
from any position’ in a room about 9 ft. 
square. It was low but audible. Two local 
Washington, D. C., broadcasting stations, 
both nearer than ‘the Arlington station, 
also were heard. A good quality commercial 
telephone with a metal d'aphragm was used 
in the loudspeaker, and the set was of an 
ordinary variocoupier type. 

‘The loudspeaker was also tested with 2 
Baldwin mica diaphragm telephone, and 
the magnet added considerably to the 


By George A. Luers 
Mechanical Engineer 
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strength of signals in both cases. In con 
junction with the single tube set, using the 
same simple variocoupler, the music was 
clearly and distinctly audible in adjacent 
Fooms, and provided music loud enough for 
dancing. 

‘The horn of the loudspeaker is made of 
hhard red fiber board. For satisfactory 
results, the material must be quite stiff. 


It is about 1/16 in, thick, 9 ft. long and 15 
in, in diameter at the large end. ‘The 
joint is fastened with paper fasteners or 
inch rivets, preferably the latter. ‘These 
falso are used to fasten the horn to the 
bracket. 

‘Thebracket isa short length of brass tube 
with flanges at both ends. One flange is 
fastened to the baseboard or the table, and 
the other is attached to a thin brass or 
aluminum plate, which is bent to form x 
teradle for the horn and riveted to it.The 
fixture should be free to turn in any direc- 
tion around its vertical axis. 

‘At the small end of the horn is a brass 
ferrule or piece of tubing, split, drilled, and 
Siiched Dich vets, “wo brass clnmpe, 
bent as shown, are also fastened to the 
hhorn to hold the receiver in place. A piece 
cof rubber tubing is drawn over the end of 
‘the ferrule so as to bear tightly against the 
‘telephone when it is in position. 

At the rear ofthe telephone i Tocted the 
magnet, which is gripped ‘brass 
straps and placed so that the poles are 
‘against the back of the phone, The 
‘magnet can be one from an old magneto, or 
of the kind obtainable at any automobile 
‘supply store for use on auto flywheels. 
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“Wee RADIO BATTERY 
EVEREADY THREE" 


THREE CELLS ~ THREE TERMINALS ~ THREE PURPOSES 


May be used— 

Asan "A Battery for portable 
sets having UV-199 Tubes. 

Asa "B” Battery for obtaining 
additional "B” Battery volt- 
age. 

As a "C” Battery for furnishing 
negative potential to amplify- 
ing Tube Grids. 


Eveready “Three” tas three Fahnestock Spring Clip Connectors making it posible 
to secure 1%, 3 or 41% volts from the battery. 

Ask your dealer or write us for circular No. 1025 giving complete information 
on this NEW Three Purpose RADIO BATTERY. Order Eveready “Three” by 
catalog number 771, 

‘Made by the largest dry battery manufacturers in the world—makers of the famous 


Eveready Storage “A” Batteries for Storage Battery Tubes; 
Eveready Dry Cell Radio “A” Batteries for Dry Cell Tubes; 
Eveready “B” Batteries for all Vacuum Tubes. 

NATIONAL CARBON COMPANY, Inc. 


Long Island City, N. Y. 
Atlanta Chicago (Cleveland Kansas City San Francisco 


See our exhibit at Radio Show, Grand Central Palace, New York City. October 6-13 


__ EVEREADY __ 


“ Radio Batteries 


they last longer 
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Improved Toolpost Speeds Up Lathe Work 


By H. L. Wheeler 
‘Machine Shop Foreman 


HOROUGHLY tested for a long 
period by the writer, the lathe tool 
post illustrated has demonstrated un- 

rmistakably that it has several advantages 

over the ‘conventional. type of toolpost 
found on the majority of lathes. Tt has 
stood up under heavy euts very much better 
than the single screw type of toolpost. Bven 
more important, the tool may be swung 
quickly to any angle and lifted or lowered 
at will with the precision of micrometer 

‘and, without altering the tool setting. 

‘The tool has a better support than or- 
dinarily and is held more rigidly because 
three binding screws are used. It also may 
bbe removed for grinding and replaced in 
practically the same position. None of the 
usual puttering around with hammer oF 

‘wrench is necessary to set the tool back in 

position. ‘There are no loose pieces. when. 

{or any reason the toolpost is removed 

from the lathe; there is nothing to be lost 

oF mislaid. Furthermore, the toolpost_ may 
be used for turning and boring either right 
of leftchand with equal convenience, 

In almost every 

machine shop one well 

known type of com- 

mercial boring bar is 
well liked, but these 
bars often eannot be 
tuned because the 
lathe toolposts either 
have too much or not 
enough ide clear- 
tance for the space be- 
tween the bar and 
holder. With this 
improved toolpo: 

however, there is 
difficulty in using 
this type of bar and 
any size bar may be 


used. 

‘An additional ad- 
vantage is that the 
toolpost may be used 


Asambled toolpost and details of the parts 


as a milling fixture for small jobs, and this 
feature should find great favor’ in small 
shops and garages. 

‘The body (1) is made of iron, although 
steel may be used, if desired. It should be 
‘cast in rectangular form and planed to the 
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outside dimensions, ‘The slope at the back 
should not be planed until the hole for the 
clamping bolt (5) and spacer (4) has been 
drilled, as it would be a rather dificult 
operation to machine this hole after the 
angle has been planed. 

‘The tool slide (2) is made of mild machine 
steel and should be casehardened. This 
‘design shows tapped holes for three binding. 
screws, although I believe two binding 
screws would be quite sufficient. ‘The 
dovetail should be planed carefully and 
fitted to its corresponding seat in the body. 

‘The nut (8) is made of bronze or brass 
and is merely a cube shaped plece nicely 
fitted in the square hole in the tool slide. 
‘The hole for the elevating screw (8) is 
located in the assembly after fitting by 
using a body size drill to spot the hole and 
then using the proper size tap drill. The 
hole drilled through the tool slide should 
be at least 1-32 in, larger than the screw, 
so that there will be no chance of the screws 
binding. 

‘The design and dimensions of the top- 
plate (6), the gib (7), and the handle (9) 
fare made clear in the details. It should be 
noted, however, that in making the binding 

screw or clamp bolt 

a 5-82-in. filet is 
., used at the shoulder, 
Sex" PL always put tlt 
Mx! in places like that 

‘when possible bee 


cause it gives ade 
ditional strength 


Adjustable Mold Aids in Casting Vise Jaws 


JN LARGE machine shops it is frequently 
necessary to cast lend vise jaws to fit 
vies of a number of different makes and 
‘This work is greatly simplified by using 

the adjustable mold illustrated. 
A convenient size for the bottom mold 
is 444 by 8 in. over all and for the top 
he east iron being 5¢ in. 


and a similar strip, 3§ by 1 by 134 
riveted to the back. Corresponding strips 
are attached to the opposite end of the 
upper mold, and the edges are tapered 2 
degrees where necessary for clearance. 
‘Smoke the mold before using, and make 
‘the jaws of lead, not babbitt, Note the scale 
‘on back of bottom meld.—H. 8. L. 


where needed. 
clamp bolt and the 
steel spacer should 
be caschardened. 
‘The dimensions are, 
‘of course, suited only 
to one size lathe and 


necessarily will have 
to be changed to suit 


the lathe on which the 
tool holder is used, 
‘The binding serews 
see and all threads are 
+ standard. 
lose-Up” Knurling Tool 
HE offset tanstock 
construction 
of this knurling 
tool allows the 
Kurt to” work 
right up against 
the shoulder. 
This is an ade enum 


qatees whan couane nie 
‘the work is such" woe 
thatthe “yoke: sree. mann 
Tie aren of the common. typeof nus 
holder ave in the ape fhe see shan 
trachioed srshow Sad Atted with rete 
Ine Ange "The nar ps Nardened tool 
Manta driring vin stot chan Case 
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_MacMillans choice 


Donald MacMillan chooses his 
ment ee a Polar Expedition as 
cavehilly ashe chocars his personnel: 


Tools and men—they must be reli- The, Serge Catalor x 

able for there is no test of character Shon inte phetonage 
i hove, (taken ge 

‘as severe as the arctic. hove (taken oo fond os 

Starrett Tools accompany this world-famous er gen dente lad 


interested. in some 


explorer on every expedition to th 
North. Starrett Tools are keeping the 
doin’s” engines tuned, her machinery in 
perfect trim—making nice adjustments on 
wireless and the most sensitive instruments 
—sure and reliable in every day service and 
ready for any emergency. 


MacMillan knows the tools he can trust. 


‘THE L. S. STARRETT CO. 
‘The World's Greatest Tosi 


The handy man’s drill 


"ADE by skilled toolsmiths for 
men like yourself who ap- 
preciate good tools. Has two 


speeds, making it adaptable for 
work on all kinds of materials. 


‘The all-steel chuck takes all sizes 
of round shank drills up to 3/8 inch. 
Spindle runs in ball bearings. Mal- 
leable iron frame—steel pinions. 
The polished rosewood handle is 
made to hold drills. Finished with 
a handy screw cap. 
Paaticctely, enameled in black 
red. Length, 141/2 inches; 
wen 21/4 pounds. 
Sod by good hardware stores 


everywhere. If your dealer hasn't 
it, write us. 


Send for Catalog No. 15 
Free to you 

Illustrates and describes each of 

the Goodell - Pratt 1500 Good 

Tools. Your name and address on a 

postcard will bring your copy at 

once. 


GOODELL-PRATT COMPANY 


Greenfield, Mass., U.S.A. 


GOOD TOOLS 


Machinist's Marker Saves Time 
in Laying Out Cams 


FPOR the mechanie who has to lay out 
‘cams, the tool illustrated is a time 
saver, It was designed by Mr. William 
Hanson, a toolroom foremat 
santly proving its value in actual use. 

“The tool ean be held in the toolpost of a 
lathe and the cam disk held between its 
centers, or it can be placed on the cutter 
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Detaila of the cam marker and how Ife wed 


throw bar and the cam disk held in its 
place on the machine. 
All parts are machine steel except the rod 


holder for indicator, a height gage, and’ a 
bevel. It is top heavy for height gage work: 
but a special wide base ean be supplied or 
the rod may be screwed to tapped hole in 
a short, wide parallel. —H, L. 
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How to Beat the High Cost 


7 of Building 


There never was any better time to build a homes 


Get STARTED 


RIGHT: and your new house can be built just as you want it, for 
‘exactly what you plan to pay, and according to today’s standards in 
modern construction. Use the FREE services of a nation-wide building 


organization; read the offer made 


Good News For Ali Who 
Wish to Build a Home 


building problem sin- 
gle-handed, here is 
your chance to secure 
expert advice and 
+ practical aid in every 
step of planning and 
erecting a home of 
your own. The Na- 
tional Homebuilders 
Society will make it 
leasureable and profitable for you to 
uild—now. The size and scope of 
this organization makes experiment 
unnecessary—failure impossible, From 
selection of the lot to the completed 
house—including every item of 
tifically tested equipment; plumbing, 
heating, lighting, decorating and even 
landscape gardening; everything is 
covered; nothing is overlooked. You 
can have your home—build it now— 
have it on time—keep the cost within 
the estimate—and have ever 
tail of convenience, comtort, and 
tractiveness exactly as intended. Your 
local contractor can handle the job— 
your local dealers supply the materi 
‘They will welcome the standard service 
of this organization, because it makes the 
‘work twice as easy for all concerned. 


here: 


192 Page Book Explains All 


Our new book—The H 
a mine of 

makes 
inane 


Without the waste that always occurs 
then untested specifications are used 
Enery Netional house has been built and 
finished, and labor and material checked to 
the dellar. There can be no “extras”! The 
big new book shows plans of over a hun 
dred of these homes and photographs of 
the actual houses 

Be the moe cable pact of i all i 
the -buyiog-power and bullding-powee 
this book and the society's certificate pat 
in your hands! It makes a new, modern, 
and desirable home practical and possible 
So‘anybody! 


SEND NO MONEY 


All We Want Now Is Your Name 


We can only hint here of the services 
which become yours t command from 
the day your application puts The Home- 
builder in your possession. The best 
brains in architecture, construction, and 
equipment united i interests, con 
centrated on your individual house— 


dlowa to the last detail 
this wonderful 
facts about 

building, and the 


J 


forces with us sav 


»” profusely: Mls 

plans—pictures 

Of desig, construct 

modern homes suited to 
og but a 


inuilding. guide, 
Pay postman on delivery. of 
i certificateonly 3 fo every 

as few cents postage! Ory if 
handice, send the three dollars ow and 
receive package prepaid: money” back if 
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0123456789 
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Accurate Clean Cut Graduations 


‘The second point of superiority of BROWN & SHARPE Micrometers 


In the accurate clean cut graduations lies the secood point of 
Brown & Sharpe Micrometers. ” 


pe in 1850. 

years of experience in accurately graduating tools to- 

ffether with the accurate machines which we have developed for 

this work pive every Brown & Sharpe Micrometer graduations of 
or accuracy. 


amine one of these tools at your dealers. Take particular notice 

‘ol the yradvation lines; they are clean ext, clear and straight snd 

felp produce the accurate measurements which mechanics ook for 
Jepend on in Brown & Sharpe Micrometer Calipers. 


Write today for a cepy of No, 28 Small Tool Catalog. It lists over 
400 styles of Brown & Sharpe Micrometers, 


Whe pe ged fr Ns 
"in Sl appes 


BROWN & SHARPE MFG. CO. 
Providence, R. I. U.S 


Brown & SHARPE TOooLs 


Make $120: Weekly 
In Your Spare Time 


SSawss os 


‘OZARKA, 801 Washington Bivd., Chicago 


Are You Musically 
Indined? 


Gibson 


MASTER-TONE 
TENOR 


‘PAUL RUBBER CO. 54 Paal Heights Salsbary,N.C. 


Some Machine Shop Kinks I 
Haye Found Useful 


By H. W. Bente 


[8 MILLING down a ste block recently, 
I found the 3 by 6 in, side cutter I was 
using—the only’ one available—chattered 
‘very much in taking heavy cuts. By work- 
ing the cutter sideways against the work, 
as at A, T'was uble to proceed much faster 
and overcome the chattering entirely. 
Care must be used, of course, not to over- 
crowd the work and break th 

as an emergency trick, this 
satisfactory, especially ‘in a smal 


2 greater variety of work than he is properly 
fulpped for. 

SST reverse belt ofa lathe i invatunble 

at times. ‘For instance, Thad about ffty 


oat bashing 
veal 


4in. rods to thread, and only a single die 
to work with. By making an adapter to 
hold the die and placing it in the spindle of 
the lathe, as at Bi, holding the other end of 
the belt in the tailstock, Iran the lathe the 
right way to thread and used the reverse 
to back it out again. 

‘Another “kink” that has worked well is 
the method of cutting off small bushings 
from brass tube stock, illustrated at C. 
On most lathes will be found two tapped 
holes for the so-called follow-up steady rest, 
‘They are usually on the side of the cross 
carriage nearest the spindle. In this case 
they were used for attaching a cast iron 
plate having a hole bored in it inline with 
the hole in the lathe spindle. ‘To accom- 
rmodate several sizes of stocks, several bush- 
ings were made with holes of the correct 
sizes. Each of these bushing adapters has a 
‘shoulder that comes up solidly against t 
plate to prevent the tubing from pushing 
it through the plate. On the cut-off sie 
of the plate are two studs holding a short 
piece of flat cold rolled stock to serve as a 
Zuide for the correct length, 

For roughing work on a lathe, I have a 
method of grinding the tools that would, I 
believe, be hard to beat. It requires less 
power than usual, and I have often been 
able to take a cut the full width of the tool 
running on the open belt. ‘The tool is 
ground straight across the fuce, as shown | 
at D, with the amount of clearance depend- | 
fing upon the size of the work at hand. It 
has a lip at the top to cause the chips | 
‘to curl up and roll away from the tool, thus 
reducing the amount of friction. 

A little suggestion that comes to my 
mind is in regard to dressing an emery 
‘wheel for putting a fine finish on a tool: 
Hold an ordinary. oil the 


wheel after the wheel hae been dremed 
yh the regular emery wheel dreser. 
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Write us 
a post card— 


and we will send you free this 52 page 
catalogue of radio sets and parts, It also 
contains explanation of radio terms, 

* map and list of broadcasting stations 
and much radio information, including 
an explanation of successful hook-ups 
and circuits. 

You will be amazed at the low prices 
Ward’s quote. A complete set for $32.5 
equalling sets at $60 elsewhere—a $23.50 
set that under favorable conditions has 
a radius of 500 miles and more. 

This catalogue contains everything for the expert and amateur. Complete 
sets and every improved part for building sets, all the most up-to-date de- 
vices—at the lowest possible prices. 

Headquarters for Radio 
Montgomery Ward & Co. is headquarters for Radio, selling everything direct 
by mail without the usual “‘Radio-profits.” Why pay higher prices? Ward 
quality is the best and the prices will often save you one-third. Everything 
sold under our Fifty Year Old Guarantee,—Your Money Back if You Are 
Not Satisfied. Write today for your copy of this complete 52-page Radio Book. 
Write to the.house nearest you. Address Dept. 5-R 
Chicago Kansas City St.Paul Portiand,Ore. Fort Worth 


Montgomery Ward 8 @ 


‘The Oldest Mail Order House is Today the Most Progressives 
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Better Shop Methods Department of Popular 


Is All You Need 


0.0.0. 


Synchronized Transformers 


Transcontinental reception, through a loud 
speaker, is assured when you tune in 
new Erla Triplex circtit, using three vacuum 
tubes and Erla synchronized radio frequency 
and audio frequency transformers. 
Results obtained surpass conventional six and 
seven-tube circuits in range and volume. Mo 
over, tone quality is remarkably improved, with 
complete absence of the parasitic noises com- 
mon to hook-ups less advanced, 
For all except the most distant stations, out- 
door antenna can be ensed with, an inside 
aerial serving equally well. Wet batteries, like- 
wise, are no longer essential, low current con- 
sumption enabling satisfactory use of dry cells. 
Accounting in large measure for the amazing 
efficiency of this circuit, and guaranteeing ite 
successful operation, are Exla synchronized 
radio and audio frequency transformers. For 
the first time, perfect inter-relation and co-or- 
dination between trat rmers has been secured 
in reflex work, producing unequaled amplifi- 
cation without distortion. 
A further notable contribution to radio improve- 
ment is embodied in the new Erla fixed crystal 
d ector, Providing maximum sensitiveness and 
burityof reception, with complete freedom from 
disturbance through jolt and jar, it antiquates 
the costly vacuum tube for detector purposes, 
Detailed working id descriptions of 
the Erla Triplex and other advanced Erla reflex 
ire ded in Erla Bulletin No. 14, 
from leading radio dealers. 
jer should be unable to supply 
you, write us direct, giving your dealer's name. 


Blectricall Research Laboratories 
Dept. F. 2515N. Michigan Ave., Chicago 


ERLA 


RADIO FANS 


MAKE MONEY 
AT HOME $ 


RADIO BARGAIN 


sr peesors 


Six Machines in One 


‘Saw, Sander, Drill, Grinder, Polisher and Buffer 
Boice Pony Bench Machine 


W. B. & J. E. Boice, Pri Toledo, Ohio 


‘Science Monthly 


How to Build an I-Beam 
Garage Crane 


“THE universal beam garage crane illus 
trated ean be 

| pense in any garage re 
fabricated mainly of stan 
shapes, and most of the work consists 
merely of drilling and bolting the parts 
together. 

Wall sills are bolted to one wall and to 
the opposite wall, posts or other supports, 
asshown, ‘These should be sound 4 by 6 in. 
yellow pine or other strong wood, and sup- 
ported with bolts every 3 {t, along the wall. 
‘Tracks of 44-in. square iron are fastened to 
these sills with countersunk wood screws 
spaced 12 in. apart, 

‘The erane proper is 
L-beam to which travel 


mn of 10 inch 


—- 3 


Maw the parts of the 
‘ide aba the way they ore mscembled 


tached, as indicated, The b 
bridge and trolley track for the 

"The end carriages are 1 by Sein. flat iron 
or steel, the top piece being straight and 
the lower piece hent to the form shown. At 
‘each end these pieces are bolted to a 6:i 
length of 6-in. channel iron and the 
nels are drilled to take the pulley sl 
‘which are turned of round, cold rolled steel, 
‘The flanges butt against the channel iron 
and are held in place hy a nut on the rear 

‘The wheels are cast iron, machined with 
Hin. grooves to fit freely on the %-in. 
track. Oil holes are drilled for lubricating 
the bearings, Braces of 14 by 2-in. iron 
keep the end carriages firm and square. The 
trolley ean either be purchased already 
assembled or made up in the shop along the 
| lines shown. —J. 


Estimating Weight of Castings 


HANDY method for a foundry to 
determine what quantity of steel or 
brass to pour to complete any number of 
castings is to stamp the weight of the 
easting on the pattern. 
practical, the same result ea 


Where this is not 
‘be obtained 


times as much as its pattern in white pine, | 
and a brass casting 18 times. From 10 to | 
20 per cent extra should be allowed for | 
fins and risers.—F. M. 
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Magnavox 


Radio 


The Reproducer Supreme 


i hasbeen thedream ofevery 
Radiousertoowninoneunit 
a Power Amplifier and electro- 
dynamic Reproducer, thus 
insuring perfect Radio repro- 
duction. 


After exhaustive study and 
tests by our engineers, this has 
beensuccessfullyaccomplished, 
and thenewinstruments of the 
unit type hereillustrated inone 
and two stages of amplifica- 
tion may now be had through 
Magnavoxdealerseverywhere. 


There is now a Magnavox 
for every receiving set. The 
full line embraces: 


Magnavox Reproducers 
R2 with 18.inch curvex horn. $60.00 
R3 with Minch curvex horn . 35.00 
ML with Minch curvex, horn. 
F , tipped with binding 
i aan ore fooc hese eo 
zz ) requires nobatteryforthefield. 35.00 


Magnavox Combination Sets 
ALR consistingof electrodynamic 
Reproducer with 14-inch curvex 
horn and L-stageof amplification 59.00 
A2Rconsistingofelectro-dynamic 
Reproducer with 18-inch curvex 
hornand2stagesof amplification 95.00 
Special: with 14-inch curvex 
horn as illustrated... 85 


Magnavox Power Amplifiers 
Al—new L-stage Power Amplifier 27.50 
AC2-C—2-stage Power Amplifier 55. 
AC3-C—3-stage Power Amplifier 75.00 


wox Products can be had of 
dealers everywhere. Ask for 
@ demonstration 


May 


AZR insures convenient and 
Best fasio wpredaction, = THE MAGNAVOX CO, 
Sao of ebng see ‘OAKLAND, CALIFORNIA 
oh 370 Seventh Ave. New York 
et peer edmond menace 


day's troubles 
sink with the sun 


HEN turn to your Tuska Radio, and be whisked 
ound the world, A touch of the dials, and you 
are in Davenport. A slight movement brings you to 
Philadelphia to hear the majestic music of the greatest 
organ. Or anywhere you please to go. In those 
precious hours between work and sleep, you live in 
Radio Fairyland, where you are master of distance 
and ruler of a host of entertainers. 

Will you give your family the pleasure of Tuska 
Radio, which educates, soothes, amuses, and takes 
you traveling inexpensively? Here is the receiver 
‘that annihilates miles; bringing in music and voices 
sweetly, clearly and undistorted. It is the ideal set 
for busy people who want the thrills of radio without 
the tinkering. 

For 12 years, Tuska Radio has been famous for ad- 
vanced design ‘and painstaking New England work- 
manship. The Tuska receiving set of today is not 
only up-to-date; it will still be serviceable in five years. 


THE C. D. TUSKA CO. 


TUSK4 RADIO 


$25.00 IN PRIZES 


‘See top of page four in fromt of hook for details 


‘The MONARCH Jr. Lathe 
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Time-Tested Tricks in Casting 
Babbitt Bearings 
By Joe V. Romig 
Machine Too! Designer and Builder 


THIILE all machinists are more or less 

familiar with the use of Babbitt 
al, there ‘are, nevertheless, many 
tricks that make the work easier. 

‘Babbitt metal is ordinarily combina 
tion’ of three or more of the fellowing 
metals: tin, lead, bismuth, antimony, and 
copper. Those mixtures ‘with the largest 
content of tin usually cost the most. 

If you wish to mix your own, place a 
ladle on a good fresh coal fire and throw 
into it the metal having the highest melting 
point. When this has melted, add the next 
highest, and so on until all are melted and 
fused together. Stir well with a wooden 
paddle oF iron rod before pouring into the 
piig molds to cool. If copper is to be added 
to the mixture, it must be melted in a 
small separate crucible, and poured into 
the batch and stirred well just before re- 
moving the Babbitt metal from the fire 
In order not to one any of the high priced 
metals through oxidization, the ‘metal 


alos pln birdy mg 
fo a wa rcnae pon Sod 


sey lt 
should not be heated too much or be kept 
‘at a high heat too long. If, for any reason, 
ladle must be kept going for the easting 
cof many small pieces, the top surface of the 
molten metal should be protected by a 
sifting of finely pulverized charcoal dust, 
‘This will keep off the air and ean be 
brushed or skimmed aside readily’ when 
pouring. 

Before pouring 4 bearing, always stir the 
metal well. Invariably copper will rise 
to the top, and this valuable metal usually 
is lost when an inexperienced mechanic 
does the pouring. Use a wooden paddle or 
fron bar to run or douse the top dross 
‘beneath the surface, ux that is the only 
way in which the copper can be saved. 
Rather than akim off the dross, push it to 
fone side; when you have finished pouring, 
this same coating again will cover the 
surface and prevent a new coating from 
forming. 

To make Babbitt metal pour freely, 
throw in a small amount of powdered rosin, 
and stir well, immediately before pour 
Rosin will also keep down the gas formation 
and should always be used when pouring 
into a moist or sweating bearing. 

Excessive heat “kills” Babbitt metal 
and makes it harsh and brittle. A good 
test is to pour when the metal is hot 
enough to ignite a dry pine stick or sliver, 
‘This temperature is the best except when 
pouring into extensive, shallow eavities or 
deep and intricate recesses. 


(Turn to page 90) 
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INTRODUCING 
Millers Falls 


Radio 
Hand Drill 


No. 85 


ADIO is here to stay. 
Every day thousands join 

in the thrilling sport of pick- 
ing entertainment from the 
air, Andas every one knows, 
half the fun of getting a radio 
outfit is putting itin yourself. 


The Millers Falls workmen 
are radio fans, too. They have 
juse produced a radio hand 
drill —No. 85—so good that 
noone can afford to be with- 
out it—so reasonably priced 
that every one can easily 
affordtobuyit. 


‘This “drill has 
44-inch chuck 
capacity and 
takes all twist 
drills used in 
radio work, 
Black enamel 
frame — gear 
enameled 

ted, See itat 

your hard- 

ware de 
er’s. You'll 
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MILLERS 
FALLS 
COMPANY 
Millers Falls, Mass. 
Manufacturersof Carpenter? 


Tools, Hack Saws art 
‘Automobile Tools. 


MILLERS FALLS 
TOOLS 


Tricks in Babbitting 
Continued from pase 88 


‘When possible, the bushing or bearing 
to be poured should be heated first s0 as 
not to chill the hot metal, as chilling has a 
tendeney to crack the metal and causes 
abnormal shrinkage. Pour steadily and as 
fast as the gas formation will permit, and 
do not stop, as a stop will result ina lap or 
crack. When pouring large bearings that 
require several ladies, have them all hot 
and ready. 

‘To make Babbitt metal hold in half 
circles ‘and on flat surfaces, a system of 
‘grooves or slots is required as an anchorage. 
The surface of brass or bronze metal 
bushings sometimes is tinned with a half 
and half solder; this causes the poured 
Babbitt metal to unite perfectly.” If a 
hearing is to be poured and no other 
provision has been Tade for anchorage, a 
drill is used to make shallow depressions, as 
shown. These shallow holes ordinasily 
should be only about 1 in. deep and of the | 
same or larger diameter, and should be | 
spaced 1 in. apart. Grooves can also be | 
chipped in the bearing pads with a eape 
chisel. Dovetailed grooves, slanting holes, 
for tapped holes must be used on flat su 
faces. 

Bearings are babbitted to size or, if 
smaller, bored to size. Rough work, where 
the accuracy of alinement and aize is not 
important, is always babbitted to ize. An 
cold machine shop saying is that “the skin 
fof the metal will be worth more if left 
| tanseraped than ts in. of the metal beneat 

the logie being that the surface akin is the 
densest and toughest, and therefore. will 
‘wear and last much longer than the metal 
below. | 

Ta order to withdraw an arbor and pre- 
vent it from sticking, every one tses either 
oll, smoke, or paper in some form. Oil 
really should not be used, as it gases too 
much and exuses bubbles in the surface of 


ary, . 
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Heavy white lead, 
‘and evenly, is perhaps 
tthe best for all around purposes. A single 
thickness of thin paper, either held with 
strings or with ends lapped and glued, will 
provide clearance for rough work. 

‘Smoking the surface of the shaft with an 
‘il torch will give a fine, dry surface, which 
does not gus at all, and the deposit of lamp- 
black permits ‘xe easy removal of the shaft. 
Painting the shaft with clay, mixed to a 
thin solution with water, is another method | 
sometimes used. 

Where accuracy is necessary, the bearing 
must be bored and reamed to size. Large 
bearings that are to be bored to size are 
usually peened. ‘The hammering makes the 


(Continued on page 91) 


Mechanic's Snips 


‘OW need a pair 

in the tool chest. 

You never know 
when you may have use 
for them. 

For roof repairs, sol- 
dering jobs, for cutting 
tin, sheet zinc, sheet 
iron or copper, stove 
pipe, window "screen 
wire, and for kindred 
work, you will find 
“Red Devils" mighty 


handy to have around. 


Ne 


“Red Devil” Snips will 
enable you to do many 
things for yourself that you 
‘would otherwise pay to have 
done. 

Built of the best tool steel. 
Designed to cut with the 
east effort and stay sharp. 
Size 7 inches long. 


asta tee aod 
Sriind for isr 


SMITH & HEMENWAY CO.,Inc. 


Manatacturers of "Red Devil” Tools 
264 Broadway New York, N.Y. 


* ‘Better 


Tricks in Babbitting 
(Continued from pose 0) 

surface metal denser and also closes up any 
laps or cracks. Peening is to be recom 
mended wherever possible. On solid bear- 
ings that are to be bored, an arbor is some- 
‘times run through the hole on press 

Heavy cardboard and thin wood sre 
used to close the open ends of a bearing, 
the pieces being ‘eut to At. the shaft 
‘These pieces must then be luted against the 
metal of the bearing. Clay of doughlike 
conastency forms the ideal luting material 
Some use putty, but even when used in a 


*| thick or semihard condition, it will soften 


and run under the heat of the molten 
metal. Clay sots and hardens quickly and 
ean be dried artificially with a blowtorch. 
Wooden dams are also used and must, 
indeed, be employed when the amount of 
metal is large and where the fall in level 
due to shrinkage is great. 

‘On common chain or ring oiling bearings, 
the shaft ean be supported on duck or 
hemp packing rings, the rings being cut to 
the proper width and placed in the oil 
drain grooves, When babbitting such a 
bearing, fill the oil reservoir and passages 
with fine sand, and top off all the exposed 
sand with a }j-in. layer of clay. Many 
Babbitt “mine” has been poured by 
sticking cotton waste in a cavity and & 
pocting it to hold back the hot meta 

‘When luting up the dams and crevices 
‘of a bearing, prior to pouring, it is good 
stunt to place twisted strands of cotton 
‘waste in all of the crevices, as when the hot 
Dabbitt hits the waste, reinforced as itis by 
clay, it will stop, and by not coming in 
factual contact with the wet clay, will not 
sonerate any steam or gases, When pouring 
any bearing metal, always have a ball oF 
two of clay lying handy for use in case of a 
broken dam or leak. ‘The ball allows one to 
clone a leak without the danger of burns. 

When pouring a half bearing, level up 
both arbor and shell, and build ® dam on 
each side at least $4 in. higher than the 
Aanged surface of the bearing. This will 
provide for the shrinkage and will leave 
no sunken edge. 

Castings small in size can be made in 
wooden molds, preferably dry, soft white 
pine, Bushings, thrust rings, and. the like 
also ean be east in the rough in either an | 
{ron mold or in sand. When easting Babbitt 
‘metal in sand, first wet the sand with 
kerosene and then add enough water to 
‘make it ball up in the hand. 

Metal molds should always be bored 
with a generous draft, and arbors for solid 
‘work also should have a good taper. All 
arbors should be clamped in place to avoi 
floating. 
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The Files That Belong 
in Every Tool Box 


IGHT TOOLS and right methods 
are prime essentials of good 
work. Neither the tools nor 
the methods alone suffice. The 


combination wins! 


Training, practice and experience will 
teach you the methods of using files. 
The following NICHOLSON Files, 
because of their sharper cutting accu- 
racy, finer temper and edgeholding 
endurance, have earned places in the 
equipment of the best workmen 


everywhere :— 
30 Slim Taper le 

6 Slim Taper Fle 

{6 Hall Round Bastard File 6° Hand Smooth File 
Mal Kound Wood Rasp 10° Flat Bastard 

(6 Round Basard Fle §° Mill Bastard Fle 
6 Square Bastard File 


Be sure the name NICHOLSON 
is stamped on the file you buy 


NICHOLSON FILE G 


4£° Warding Bastard File 
Warding Bastard File 


10" Half Round Basta File 


[ 


AN 
\\ 


CHOLSON 


-a File for Every Purpose 


FILES 
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| Building a Kitchen Cabinet Work Table 


inet is to a kitchen. If 
properly designed and well made, 
It is a constant saver of the house. 
‘wife's steps, time, and labor. 

‘This kitchen work table—fully 
detailed. in POPULAR ScteNce 
Mowruty’s Blueprint No. 2 
can be built at a moderate cost for 
materials by any home worker 
who is handy with woodworking 
tools, and will give service equal 
to, if not more satisfactory thar 
the average expensive table eabi- 
net sold in department or furni- 
ture stores, 

All the available space beneath 

table top is utilized. ‘There 
three breadboards, four 
rers—one partitioned 


HAT a workbench is to a 
| shop, a kitchen table cab- 


drawer, a cupboard with two 
sliding trays, and a seat. The 
top may be either wood oF a wooden frame 
with a commercial porcelain top, as pre- 
ferred, ‘The essential dimensions and main 
details are made clear in the accompanying 

Several modifications may be made, if 
desired. For instance, 
if so much drawer 


Chrome Manganese Steel 


Cage 
Wrenches Tools } | i=, ise" inne 


diately above it may 
be omitted. This 
xxives more knee room 
and makes the table 
somewhat more com- 
fortable if much work 
is to be done sitting 
down. — If it is pre- 
ferred to use a stool 
for chair in place of 
the swinging seat, the 
seat can be left’ of 

While the seat ean, 
be constructed easily, 
care must be taken 
to make the pivot 
from stock not less 
than 135 by 144 
or 134 in. in diamet 


For every possible Ford 
job. Upstanding, two-fisted 
wrenches that are built to 
withstand the hardest work 
—day-in-and-day-out. 


Examine the nearest stock of 

Mossberg Wrenches for Fords 

You will find their construction 

for to any you hay 

Their prices. represent real 

lue, Every Mossberg Wrench 

ye Manganese 

Every wrench o tool 

todo a particular job— 

in the quickest, surest, easiest 
way. 

Ask toace No. 654 Valve 

Set No. to44—"8 wren 

2" and other Mossberg leaders, 


“The general construction 


od 


See cate Ful eertang 
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lected hard wood to Iisure the necerrsry 
strength. Even then, if'a heavy person is 
to use the seat, it should be fitted with a 
supplementary foot made of a 34- oF I-in 
dowel, and attached at the outside end 
of the cross arm. ‘This log should be fitted 
with a caster #0 that 
it will slide over the 
floor easily when the 
seat is turned in and 
out. ‘This takes much 
of the strain off the 
24¢-in. seroweyes and 
the table Le 
Ordinarily, the piv- 
ot would be simply a 
pleco 134 by 14 by 
18 in, well. rounded 
fon one edge and 
with round pins 
turned at each end, 
but a heavy curtain 
rod may be used, if 
available, or, if a 
lathe is ‘at hand, it 
may be turned 
throughout as shown, 
and the other pieces 
fitted neatly to it, 
Standard wood- 
working construction 
is followed through- 
out. The rails are 
tenoned into the I 
but may be 
if the maker prefer 
‘The legs are 214 by 214 by 
3134 in; the four top and 
bottom end rails, 34 by 4 by 
2015 in.; and the end panels, 
ig by 2014 by 1834 plywood, 
If the “cabinet ‘is to. be 
enameled white, which is 
‘usually the preferred finish, 
an excellent wood to use is 
whitewood, but any other soft 
wood that can be obtained 
easily and reasonably, such as 
white pine or cypress, will serve, 
A complete bill of materiale 
giving the exact sites of the 
ppieces needed in making the 
fable, and full wor! ing details 
are contained in Home Work- 
shop Blueprint No. 27, which 
will be sent to any reader for 
25 cents, 
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Are You Taking Advantage of 
Our Workshop Blueprints? 


ANY of our readers are spending 
pleasant and profitable hours of their 
spare time in making articles described in 
the Home Workshop Department and de- 
tailed in our series of blueprints. A letter 
from one of them, Charles L. Hause, of 
Marcus Hook, Pa., is as follows: 
soul athe? Cbetracte ons Four 
screed to the chpreme The beara are 


 Fulleye very one ie very well lewed Wah 
Bierce 


‘This is a typical letter, and articles by 
the thousand made from our Home Work- 
shop Blueprints are being used everywhere, 


Every Student Needs One 
Remington 


Portable 


Keyboard just like the biq machine 


Complete List of Blueprints 


ANY, one of the blueprints listed 
below can be obtained from 
Porutar 

cents, The 
vide, upon request, information rela- 
tive to tools, material, or equipment. 


Blueprint Service Dept. 
Popular Science Monthly 
25 West 39th St., New York 
Gunite: 
‘Send me the blueprint,or blueprints, 
Lhave checked below, for which I in= 
close... cents in stamps of coin: 


HE compact, convenient and complete Portable 
Typewriter. Sold by over 3,000 dealers and 
Remington branches everywhere. Easy payment 
terms if desired. Send for our illustrated “For 
You—For Everybody.” Address Department 67 


REMINGTON TYPEWRITER COMPANY 
374 Broadway, New York ‘Branches Everywhere 


‘eae aria Webelicvewemakethebesttyperiterribbon 
the world—and its name is PARAGON 
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ATKINS 


METAL CUTTING 


Cut Faster, Easier 


—Do Not Break 


UT an Atkins Noo. 
fin your hack saw fra 
feel the ditference at 

saw the toughest metal faster and eat 

than ordinary blades, bold ity cutting 
edge longer, and will not break. 

There ‘Thete blades as 
made of selected ateel, and ate harden 
fand tempered by an exclusive pas-and. 
process, which gives 4 hard, keen cuts 
fuge and a tough, flexible body to 
bade, 


You can eliminate loses of time and 
Sse fo breakage 


Want to-eut, and se'll send You 8 saniple 
Wor 10 inch blade that will out-cut and 


Saws for Every Use 


When you need a hand sum, cireuts 
saw, band saw, pruning saw, tetal-cu 
tits machine, or any sav fr evting wood 
ormetal—there's an Atkins product that 
wil save time, money and Isbor. Wr 


For out free booklet on the saves yo 
quire. 


full of help 
‘and table 
saw user and buyer. Tt 
‘shows the right saw for 
‘every purpose and 
{ans suggestions that 
‘ill eave you time, 
‘enersy and rans 
fr Write us for 
your apy. NOW. 


E.C. ATKINS & CO, Inc., 


Dept. D-20, INDIANAPOLIS, IND. 
Makers of Silver Steel Saws and Tools 
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How to Make Rigid Shaft Hangers 
from Pipe Fittings 
By John G. Hanna 


OST mechanics know that an excellent 
light shaft support or hanger can be 
made with a piece of pipe, a flange and a 
babbitted tee. In using such a support for 
carrying a countershaft some distance 
above my bench to operate a bench drill, 
Tfound that the belt could not be tightened 
very much and that there was a tendency’ 
| toward vibration. The pipe, screwed tight, 
‘vas rigid, but its length in combination 
with the small area of the base, gave it 
tremendous leverage on the more or less 
clastic wooden bench top. 

‘The solution of this difficulty, I found, 
Ties in the use of a side outlet tee in place 
cf the ordinary tee. ‘The additional outlet 
makes it posible to brace the hanger or 
support in one of the ways illustrated 

‘This fitting ix not usually needed in the 
simpler kinds of plumbing and so is not 


tS eetama” 


70 einen 


Srapoaso marten 


always obtainable in amall towns. In that 
ase it is well worth the few cents postage 
quired to order it from the nearest large 
ty. The side outlet tee, commonly called 
tue" for short, is, like most pipe 
Sittings, made in two patterns, the standard 
ing fluids, and the pipe rail pat 
making up railings and fences 
Either will aerve well fora bearing, although 
the rail pattern makes a neater looking job. 
For the countershaft support on my 
bench, I used the arrangement illustrated 
| in Fig. 1, with 45-degree ells, close nipples, 
‘and suitable lengths of pipe, as well as the 
ride outlet tees. It is not often possible to 
0 eut and thread your pipe that the brace 
log will meet the bench exactly when the 
main support is plumb. This is easily ad. 
justed, however, by screwing the hase 
to the nearest turn a little short of meeting 
‘and putting shims under the brace flange. 
With shears, the shims can be cut from tin, 
cheet iron, or 1/32-in. sheet lead. 
If you measure your layout very care 
fully ‘and don't cut the threads too loose, 
‘you can obtain a good line-up by screwing 


‘one ange on and the other off a trifle, 
‘even without shims. All braces are adjusted 
| and screwed down permanently before the 
shaft is put in and the pipe bearings are 
poured. 
The arrangement shown in Fig. 2 is 
(Continued en page 05) 
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How to Make Shaft Hangers 
(Continued from page 94) 


simpler it your bench is built against and 
fantened socurely to a wall. A bushing in 
fhe ide outlet slows the use of smaller 
Pie for the race. 

Hine same useful side outlet tees serve 
in another way to make the excellent over 
head hanger shown in Fg. 9. Abas been 
Dolnted out in this magatine before, over 
Head shatting should not be used In a ase- 
ment. shop, because it will vibrate. the 
Hor above, but in a recur shop, araee, | 
or bam it has the advantage of not wasting 
thy bench or wall space. 

For the home workshop, lubrication can 
bemupplied very enaly by means of» small 
utomebile gretse cup screwed into'» hole 
inthe bottom of the bearing. Grease fs not, 
ot course, a antnfactory Tubricant for 
Blk speed shaft or for any shaft unten at | 
tended to at regular intervals. 

For mounting an overhead hanger on the 
cumual 2m. thick Joist, oval patern flanges 
bre more satisfactory than the round type 

pe Aitting sometimes not 
te mal store, but readily 
btuinable in large citien, it i well to 
ream the holes t trifle and uae aquare head 
Couch or lng screws intead of the slotted 
fread sre for which the ficting fe delled 
tnd countersunk” For bench standards th 
fommon round flanges beter, and trough 
Botts und nuts are to be preferred to wo 
rere 


Attachment for Holding the 
Window-Shade Rollers 


INDOW shad 
‘used more 
the window-easings as shown below in- | 

stead of in the usual fashion, 

“The shade and its brackets are mounted 
upon alight strip of wood or molding strip 
to match the style of window-casing. 

‘Three sereweyes are placed in the back 
of the roller support strip to hang it to 


screweyes: 


the top of the 
mall screws or nails placed in proper 
position. 

‘This allows rollers to be used on window- 
Trames that may not be exactly suited to 
the length of the roller, or do not permit 
the brackets to be placed in the requisit» 
positions. The woodwork is not damaged 
‘or marred by the brackets and the shades 
are easy removed for cleaning or chang- 
‘When installing the screweyes und 
nails, be sure to make all uniform so that 
the strips may he interchangeable for all of 
the windows.—B. FP. Dastret 


‘Two varnishes of different kinds should 
they 


never be mixed together beeause 
will produce a new varnish that requires 
aging before use. 


Their Amazing Achievements Told At 
Last In One Absorbing Story 


DR centui 

been making wondi 
have been disclosing the 
of nature, have been getting her great 
forces under. cont Their achieve- 
ments have changed our world and trans 
formed our daily lives. ‘The record of 
their triumphs forms a thrilling romance 
—a romance which has now been told, 
for the first time, in one simple flowing 
story, So that you may know about 
this epoch-making work we offer 


A Striking Booklet 
With Over 30 Fascinating Pictures 


FREE TO YOU 
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es men of genius have 
ful discoveries, 
nazing secrets 


how the four magnificent. vol 
of The Oulline of Science deveribe 
1c whole wonder world of science 
This fascinating uooklet. is 
free—send the coupon below—no 


expense 
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Send Now for Your Copy of 
This Free 


G. P. PUTNAM’S SONS, Publishers 
Dept 188, 2 West 48th Street, New York 
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‘HE wonderful photographic 

illustrations in Popular 
Science are made possible only 
by use of such lenses as 


Bausch & Lomb 
TESSAR 


PHOTO LENSES 


Ask your dealer for booklet, “What Lens 
Shall T Buy?"'—or write to us. 


Bausch & Lomb Optical Co, 
Rochester, N. Y. 


New York Washington Chicaso San Francisco London 


RONG CAP CO, 
NANG Gntiaseo. 
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Cheaply Made Garage Lighting 
Fixture Banishes Shadows 


BXLSING txo inexpensive homemade 
reflectors, you can light your garage or 
shop with a mellow, diffused light that 13 
rmuch better for working purposes than the 
harsh light thrown by a single reflector, 

‘The primary rellector is simply. a 10- 
cent pan or basin. In the eenter of the 
Tottom, inside, is fastened a porcelain 
socket with smail machine screws and nuts, 
The inside of the bow is then painted with 
two coats of white enamel or with aluminum 
paint. ‘The aluminum reflects well but 
diffuses more than the enamel, 

‘The secondary reflector 
say be made of wood and 
should be at least twice 
the 
This is covered with tin 
‘or painted like the bowl, 
At ‘a point equidistant 
from its center ard slight- 
Jy less than the radius of 
the bowl from the center, 
bore three holes, These 
should be only a trifle larg. 
er than the diameter of 
the wire to be used in 
hanging the howl, and 
F should pass squarely 

through at right angles to 

fhe ee of the Fees 

wamstrrune Solder” three pieces 

These saletor pieture wire to the bowl, 

fs shown, and run the 

wire through the holes in’ the secondary 

reflector, fastening them to strong serew- 

‘yes. It will then be found that the second. 

ary reflector may be moved up oF down if 

the bow is lifted ' trifle to. release the 

tansion on the wire.” Tt is, therefore, pos. 

sible to adjust the necondary reflector nt tho 
Point where itis most effective. 

When the ceiling’ is too low to allow a 
secondary’ reflector, paint a. circle with 
‘white enamel on the ceiling directly above 
the bowl. If the bowl fs 19 n, in diameter, 
this circle should be about 4'ft. 6 in AM 
even better method in to mount an old 
mirror on the ceiling directly above the 
bow, oF suspend a ‘mirror over the bow, 
using four wires instead of three as in the 
case of the wooden secondary reflector. 

‘The secondary reflector should be ap- 
proximately 15 in. above the rim of the 
bowl, or the same distance above the bow! 
a the diameter of the bow, in ease a larger 
‘ove is used. The best shape for a bow! i 
that of an ordinary hand basin, 

‘When more light is needed than that 
given by a 7S-watt nitrogen bulb, “use 
‘two regular 60-watt lamps.—M. E. 


Table Knife Quickly Converted 
into Photo Trimmer 


A SASHINGTON, D. C., schoolboy 
who wished to ' trim a’ number of 
small photographic prints, improvised the 
paper trimmer illustrated, ‘The blade is a 
cheap steel table knife, one edge being 
ground to a sharp bevel. ‘The knife is at- 
tached to a block of wood with a round 
head screw and 

washer and a 
strip of sheet iron 
is fastened to the 
Tight-hand edge 
ofthe base. The 
surface can be 
Iaid off with guide 
ines for measur- 
ing—G. L, 


swe go 


ry 


siome workshop Department ot Mopular Science Monty - 


Brass Paper Fastener Serves as 
Heavy Lettering Pen 
A DRAFTSMAN who does high-grade 


shaded lettering on certificates, testi- 
‘monials, and showcards, rarely uses any- 


thing but pens made of brane paper fasten- 
crs for heavy letter- 
commercial shading 
pen not at Band, 
the letters. ‘The head 
fs then doubled back to fit a penholder, 
then fled to make them even.—C. M. T. 
Speedy Method of Making a Loose- 
fraction of the cost of a commercial cover, 
‘The one illustrated, for a 434 by 71 in. 


jing. The amateur 

‘A fastener should 

from the center of which the split plug has 
Leaf Notebook Cover 

sheet, is made of thin fiber board 73¢ by 


drafteman will find 
this type of pen a use- 

ful makeshift when a 

= be chowen of a width 
rr “black Jeter" corresponding to the 

For dlptabets'"”” width of the atems of 
‘been removed. ‘The points are shortened, 
beveled buck from the outside, and bent to 
form a reservoir for the ink. ‘The edges are 
WEEN 8 loose-leaf notebook cover ix 
needed quickly, or one of an odd size oF 
hape ia‘required, you can make it for a 


eaves 
pongo 


in, Another fiber piece 2 by 6%¢ in. is 
fantened with small metal eyelets, A, or 
[paper fasteners to the cover, as shown. ‘The 
loove leaves are then fastened to thie strip 
with two or three paper fasteners, B. 
A. E. Sroxpivaxt, Muncie, Ind. 


When Grinding Wood Chisels 


"TO, GRIND chisels and plane. bits 
quickly and accurately I use a guide as 
shown. By holding the forefinger against 
the guide as a stop and running the tool to 
and fro sideways, never changing the 
‘hen dipping the ste! in water f examin 
ing the edge, Iam sure to keep a true bevel 
‘A good many earpenters and cabinet 
‘makers, even after considerable experience, 
arind their tools “freehand” and therefore 
ot several varie 
ties of bevel 
belore they ob- 
tain a good edge. 
AnB-in. length of 
steel rod 


grinder 
a con 
guide. 


venient, 
—WaurerLrow, 
Plymouth, Wis 


in Your Own Home 


> You may now have any known mica Ptrument fr a week's 
free trial in your own home, There is no obligation to buy=no 

‘cipense for the trial. You may return the instrument at the 
‘ead of a week if you decide not to keep it. 

‘Warlitzer instruments are known everywhere for their unusual 
one quality and excellence of workmanship. They are used by 
the greatest professional musicians, bands and orchestras, Harry 
“Jacobs of Sousa's Band, Brooke's Marine Band, and Chicago 
‘Grand Opera says: “Lam proud to be the owner of one of your 
ew cornets. It is positively eyperior to anything I have had in 
all my years of cornet playing.” 

‘Thousands of amateur musicians are playing on Wurltzer in. 
struments. Mam ot wre bought 

rough the Warlitaer selling plan. er: 


Easy Payments 


Wwarttze pan make eny for you to own the natu 
‘Pajengy bv dooncSuaty afraid 0 all monly nor 


Yew Sem 


on Free Catalog 


peli catalog ever, publiched. Over 


arn ad lute 
‘Stesogl them shown factor ‘Gives you al deta 
ofthe Werttser pan. Send coupon now. 


‘he Radoiph Werner Co, Dep. 1707 
Use ahia Geared BBE. Ae Soe 
See eet 


Toes eee 


= eae 


‘*What panel shall I use?’’ 


INE of the frst questions you probably 
Ota mara nce ms 


OF course 
suberior tal 
Ri 


fou want a panel that has 


‘are uniform in quality. and 
‘do not warp or crack. 

4 will find Celgcon panels easy to sav, 

‘They engrave evenly 

ing. and enable You to 


‘Departee 
Epncering ao th Si 4 

i equipment use Color at 
indand parts. 


Bach panel is wrapped separately in 
slanine paper and carries complete in 
Seructions for working and. Bashing. 
‘ASE your dealer Yer one of the following 
aoe 


panels ask him to order for you, oF write 
LSiect to un. Indicate by umber the sae 


‘Send for free booklet 


Our booklet, “Tuning in on a New 
World,""containe let of the leading 
Droadcanting stations inthe United St 
‘and Canada: several efficient radio hon 
Sos, and an Gxplanaiog of the symbole 
tee im radio diagrams. Write at once and 
e'vure of getting yours before the supply 
Weahaweed 


To radio dealers: Sent for special dealer p ice lst showing standard esvriments 


Diamond State Fibre Company 


BRIDGEPORT 


(near Philadelphia) 


PENNSYLVANIA 


BRANCH FACTORIES AND WAREHOUSES 


Boson’ 
fers 


‘CHICAGO 
Principat Cites 


‘SAN FRANCISCO 


‘Im Canadas Diamond Stave Flbee Company of Canada, Limitd, 245 Carlaw Avene, Toronto 


C 


CONDENSITE 


ELORO 


N 


STANDARD RADIO PANEL 


$25.00 in PRIZE 


‘Seo top of page 4 in front 
(of book for full details. 


Prices Reduced 
On Make 


SEND NO MONEY 
2 GENUINE DIAMONDS ;3; Each 


ce Spe SCS ey 


Making a Grooving Attachment! 
for an Electric Drill 
By Arthur M, Samp 


JF, XOU se, worshiper at the home 
‘workshop shrine, you will do. well to 
add an electric hand drill to your set of 
tools. One can be made, should the ex- 
pense of a commercial drill not be’ ware 
Fanted. Then, having 1 drill, add the saw 
attachment for grooving that is illustrated 
below. It will greatly increase the pleasure 
of woodworking, especially furniture and 
‘abinetmaking. 

‘The saw arbor is turned from a piece of 
cold rolled steel about 134 in. in diameter) 
and 4 in, long. It is threaded with 
left-hand’ thread and drilled and tapped] 
to take the spindle of an ordinary bi-} 
cycle hub, ‘Two collars 10 hold the saw] 


uno rae 
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Gay 


pivers 


Sertcamrniat that 
in place are purchased or made of mild 
fat 

Tace—ot by 1 tn strap outer 
nel e eien en sp 
roids St hate 
‘The front and rear guides are made of \¢ 
Bei at on data a Se 
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iti a Sid by i ave bl he 
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og is Se te af heey ie 
SU ete af tavy celia at 
waren 

The Ci ctit siwcan bs prehamed 
tr te hgh hadoar'e octets | 
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machinery supply store, or even from one of 
the larger mail order houses. 

To use the device for grooving, the small 
end of the arbor is placed in the drill chuck 
and the operator holds the drill in his right 
hand and the hub with his left, By means 
of the guides, the saw is made to follow 
the line. A ‘scale of notches may be 
placed on the guides to make it possible 
to cut to a desired depth at the first 
ttempt, 
SS 


Rubber Stamps Can Be Made 
with Tube Vulcanizer 


FAOW easy a rubber stamp can be made 
with a small tube vuleanizer was 
demonstrated to me recently by a mechanic 
in a small tire shop. An aluminum strip 
with lettering such as is made by a stamp- 
ing machine of the penny-in-the-slot type 
‘was used as u mold. It was eocted with 
tale to prevent the rubber's sticking and 
covered with uncured vuleanizer gum. It 
‘was then clamped in the vuleanizer, which 


NES TREAE 


ser. Nave, 
Spear 


‘dea To nance 


Sheet Pera. Mk 


‘was lighted for the same time that it takes 


to attach a pateh. The resulting rubber 
stamp requires merely to be glued to a 
handle, If a strip of sponge rubber is 


placed between the stamp and the wood to 
‘serve asa cushion, however, the impres 
ssions will be clearer. 

‘Monograms or other engraved lettering. 
oF designs may be used as molds, oF a mold 
ean be prepared for a facsimile signature 
stamp simply by etching or engraving the 
characters in metal. Punching thin metal 
with suitable stamps ia another way of 
providing molds, Whenever a simple 

stamp in needed in a hurry, this is an 
‘excellent way to make it.—A. G. 


How to Fasten Fence Wire to 
Iron Posts 


DISCARDED iron pipes often can be 
utilized for fence posta if they are 
ceut to length and given a coat of asphaltum 
paint to prevent them from further rusting. 
‘Thin would be done more frequently if 


simple methods for fastening wire to such 
posta were known. 

‘One system consiste merely of making @ 
series of angular saw slots with » broad- 
cutting hacksaw blade. ‘The wire is placed 
in this slot, 
atretched 
tight, and held 
by pening the 
slot shut. 

Tn the other 
method, three 
holes are drilled, 
where each strand [4 
erosses a pipe 
standard. Two of 
the holes are 
opposite each 
other and the third is immediately above 
‘one of them. A number of short pieces of 
wire are then bent around a block to the 
hhook shape shown and used to clamp the 
fence wire—J. V. 


These groups of stockholders illstete the rapid growth in ownership of the Bell System. 


A Community of Owners Nation-wide 


“Who owns the company?” ownership in the Bell System 


“What is behind it?” These appeals to sound business judg- 
questions are asked in apprais- ment and a trained sense of 
jing the soundness of a business values. 

and in determining its aims, 


In this community of owners 
arethe average manandwoman, 
the storekeeper, the clerk, the 
salesman, the professional man, 
the farmer and the housewife— 
users of the telephone who with 
their savings have purchased a 
share in its ownership.’ The 
average individual holding is 
but twenty-six shares, 


The American Telephone 
and Telegraph Company is 
owned by more than 270,000 
people living in every state in 
the Union. - Could the stock- 
holders of the Bell System be 
gathered to one place, they 
would equal the population of 
a city about the size of Provi- 
dence or Denver. 


‘They constitute a representa- 
tive cross-section of American 
citizenship. Among them, of 
course, are bankers and men of 
large affairs; for the idea of 


No institution is more popu- 
larly owned than the Bell 
System, none has its shares dis- 
tributed more widely. In the 
truest sense it is owned by those 
it serves. 

“BELL System” 
AMERICAN TELEPHONE AND TELEGRAPH COMPANY. 
AND Associateo Companies 


One Policy, One System, Universal Service, and all directed 
toward Better Service 


Save Your Tools 
and Save Money! 


‘COLD PIPE BENDERS, 


foeope sen, ny popu to oe, rm 
‘so ‘OFFER! 


le they Last 


SADE WORSHIP Deparment of Popular Science 


Only 
10% inches 
long — 
yet has 
five 
ratchet 
adjust- 
ments 


In cramped places, where 
you can move crank only an 
inch either way, “Yankee” 
DOUBLE Ratchet keeps 
the bit cutting continuously. 


“YANKEE” 


Ratchet Hand Drill No. 1530 


Weighs only 20 ounces. 
Slips into pocket. Yet has 
all five adjustments of big 
“Yankee” Drills. Finger- 
touch gives you: Plain Drill, 
Left-hand Ratchet, Right 
hand Ratchet, DOUBLE 
Ratchet, or Gears Locked. 


Dealers everywhere sell “YANKEE” 


Free Tool Book 


NORTH BROS. MEG. Co., Philadelphia, U.S.A. 


“YANKEE” 
TOOLS 


Make Bett Mechanic 


Monthly 


Can Serves as a Reflector for 
Ornamental Bed Lamp 


NEAT, and inexpensive to make, the 
reading lamp illustrated is designed to 
hhook on to the head of a bedstead. Its 
reflector is nothing more than a ean about 
5 im. in diameter and 10 in. long, cut 
lengthwise so that it will form a semi- 
<ireular roll about 3 in. deep. 

Make two wooden cleats 14 by 11 by 
8 in. and drill 2 holes edgewise through 
each to take a length of Y¢in. steel wire. 
‘The wire, which should be in one piece 
about 22’in, long and covered with snug 


fitting rubber tubing, is bent into a U and 
‘lipped through the holes in the cleats 
‘The ends of the wire are clinched to prevent 
rear cleat from dropping off. 
Next, bend the wire to form a clamp over 
the head of the bed, as shown. Cover the 
cleats with velvet to protect the finish of 
the bed. Fasten the reflector to the front 
cleat with screws and inside attach a wire 
loop 14 in. in diameter to hold the lamp 
socket, Solder ends to the reflector, and 
make ‘a hole for the lamp-cord to’ pase 
through, being careful to roll the edge to 
prevent chafing the insulation. Cover the 
reflector with ruffled silk, fasten a socket in 
the wire loop, make the connection, and 
the light is ready for use.—Epwin M. 
Love, Alhambra, Calif. 


Light Press Built Cheaply from 
Two by Fours 

UILT mainly of 2 by 4 in. lumber, this 

cheap homemade press serves’ for 

putting in or removing bushings and gears, 

straightening parts, and performing similar 


a 


‘work that requires considerable pressure. 
By the use of suitable blocks, short pieces 

of pipe, and mandrels, almost any simple 

pressworkeanbedonewith thispress.—L. 


Points a Fin inger at 
Any Shortcomings 


| Point at a workman's 
| production-record, or a 
| inating 4 fate ge Week 
—you will make your 

| point! Therecord willbe 
improved if it should be. 
Your presence at the machine 

| isn't demanded. A Veeder 
| Counter will represent you, 
| and get the results due you. 
In dentiea rekithe Ces 
‘what's required 


teem aed povile Br te 
machine may be hed with a 


| Needon 
COUNTER 


The Set-Back Rotary Ratchet 
Counter below i for machines such ae 
proses. and” metalstamping, mac 
‘where a reciprocating movement 
Tndiates tn operation, 


SerBack Remon Counter 
| model $10.00 (it) 
| TisgmallRotaryRatchet Counter 
Xe, 6 count rei 

the ves a ronare for recording 
| the output 


innumerable 


farce the 

ide the nite eae 
simple revo the 
serge ten Theme 


sean eae the throw of the 
Kr Brg $0. (Cal mr fll ne) | 
Small Renin Counter, a 


Everything you ceaidind in 
‘counting device ts shown in 
the 80-page Veeder booklet. 
‘Ask for this wonderfully com 
plete counter book—free. 


The Veeder Mfg. Co., 
44 Sargeant St, Hartford, Com. | 


to no end of counting 


‘Home Workshop 


Departmen popular Science Monthly 


Connecting Rods and Pipe Form 
Sensitive Bench Drill 
IB. UTILIZING connecting rods such 

hai 


[ 


‘as are used on Ford cars, the home 
orker ean make himself a handy sensitive 
bench drill at little cost for material. 

‘The parts neoded are six connecting rods, 
‘some 1-in. pipe, one T, ore ell, one cap, two 
close nipples, and two pipe flanges. ‘The 
pulleys in the drill illustrated were taken 
from old oilers, but they can be cast from 
Dabbitt and turned up on a lathe or made 
jn any other way that is convenient. ‘The 
Mein, shafts run in’ bronze bushings 
clamped in the ends of the connecting rods. 
‘The connecting rod that carries the idler 
pulley shaft must be heated and bent one 

around at the small end. 

‘The drill table is a fan pulley flange with 
a H¢-in, ahaft long enough to allow up and 


down adjuntment. A bolt in the end of the 
‘supporting connecting rod elampa the table 
at any height, 

‘The hand feed rod and other parts aro 
made ax shown, from material found in the 
Junk pile, A lead weight with a setserew 
goes on the end of the feed lever to keep the 
drill up. 

Light, quick, and sensitive, this drill will 
do as accurate work as the amateur me 
chanic and car owner usually requires. 


Alt parts used inthe Symphos 


HE ability to select your 
‘entertainment from the vari- 
‘ous programs that are being 
Droadcast, and the clarity with 
which long distance stations can be 
heard depend entirely on the quality 
Of the receiving set. 


The Symphony is an unusually 
good receiver. By turning a single 
knob under proper conditions, 
possible to tune in stations, one by 

ne, to the total exclusi 
others. 


This improved 
-acular of the technical 
mprovement over the single circu 
by means of a vario 
affords unusually select 


So efficient is the Symphony that 
surpasses 


‘The Symphony ia manufactured under the U.S. Patent No. 1113149, Armutrong Regenerative Circuit 
ae built and guaranteed by he Kelloge Switchboard & Supply 
for boenty-fise years of complete 


‘Company manufac 


other receivers using additional 
stages of amplification, 


Every piece of apparatus that 
goes inio the Symphony is the best 
that can be produced, and each 
correctly mounted in proper 
relation to each other part, factors 
that play an important part in your 
satisfaction of radio. 


The placing of a Symphony is 
your home is-a pern 

‘ment that will win your instant 
approval, and occupy a pr 

place am 

possession 


The, Symphony Receivers are 
made in two types—detector, and 
two or three stages of audio fre- 
‘quency ampific 


ar dealer cannot furnish in~ 
formation on the Symphony, wire, 

write for illustrated catalog, 
‘giving us his name. 


‘phone equipment 


Geonoe H. Carre, Wilmer, Ala. 
‘Saw Teeth Improve Wood Rack 
T°, XEEP 

round firewood 


from tarning in 
‘wood rack oF saw= 
Buck, it is neces 
sary ‘only to nail 
to diagonally op- 
posite arms of the 
rack 8- oF 10-in, 
sections of a broken or discarded crosscut 


Saw. ‘These are placed as shown, with the 
teeth projecting 4 oF 84 in. Infact, one 
section usually is suficent. 

‘Tho old saw blade can be cut and 
punched while hot, ns it is not necessary 
Yo preserve the temper of the teeth. 

If children are accustomed. to play 
around the ‘woodpile, always leave 2 good 
Sand pole of wood fhe rck This wil 
ferve to guard the projecting teth and pre- 
went scddentne EH Tarim, Howell, 
Tenn. 

(ji aS | 


Constructing ¥ Sawtable for 
the Home Workshop 


By Henry S. Laraby 


R the home or farm workshop where 
the necessary power is available, no 
single machine will do as much work and 
ay more returns in time and labor saved 
than a circular sawtable. The one illus- 
trated has been so designed that it can be 
built at a minimum cost and with as little 
work as pomible. 
‘The complete mandrel with the bearings 
can be obtained from mail order houses or 
from machinery supply dealers for $10 or 


Today elite by 
Foi DOAN 


1HE greatest hook 
"Pelce on 


‘Bvery pay 
tuk Ro 


4 1634 in. long, with a 21¢in. 
flange, a 21¢in. pulley with 33¢in. face, 
weighing about 22 Ibs, complete. This 

kes a saw with a I-in. hole. It is ordinar- 
fly much cheaper to buy much a combinati 
than to have a mandrel turned and the 
boxes made in a machine shop. 

‘The help of a blacksmith may be re- 
quired to bend the Min. thick tilting 
plates (No. 6), but even that can be done at 
home if sufficient heat is applied to the 
metal. While it is not important that the 
‘bend should be sharp, it is better to have the 
pleces true right angles. ‘The wood may be 
Jeft rough or planed at the mill, according to 
the degree of finish desired 

In putting together the top of the table, 
try each strip with a plane or otherwise to 
find the direction of the grain, and arrange 


Apocket course 
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‘You may dip into this I. C. 8. Radig 
Mandbook at-random, of hunt up” 
ecial Intormation you 
dit right through. 
ferenting fascinating — 
Hablet” Hundreds of no 
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from” wasting money. 
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the grain will run 
the same way, that 
fs, from the work- 
ing end toward the 
other end. This 
will aid in getting 
a perfeetly smooth | fe 
top and prevent _ 
from roughening [oy [Fe] 
up. when boards ~———ya——— 
are pushed over 
“In constructing the top, the piece that 
corresponds in width to the ways running 
the length of the table should be 1 in. Jest 
in thickness than the other pieces, to allow 
for the thickness of the iron strips that form 
the ways. The grooves for the pair of cross- 
ways are made after the top is assembled. 
‘The top is fastened with hinges to the 
frame, as shown, after the four tilting 
(Continued on page 103) 


Special 5 Size Tap and Die Sot, Only $3.00 


| Dept. 2 28 Union Sere 


$25.00 in Prizes 


See top of page four In front of hook for detaila 


nome workshop Department 


Boys! 


These are perfect 
working models 


Pomme of the fan of operating « 
complete Railrood System, all 
your own! One that i am actual re- 
roduction, down to the itest deta, 
{Sf the mont up-to-date railroads in the 
country. 

Ives Railroads are perfect working 
models. There are. powerful lect 
passenger engines, exact reproductions 
‘bf the intent type used by the New York 
Central; husky freight locomotives 
Hike’ those ‘on the’ big. coast-to-coast 
Tinea. These engines reverse and have 
eal headlights ‘and you can control 
thelr speed accurately. 

‘There are parlorcars, couches and 
‘observation cas with rea lights inside 
hem and watomatic couplings. There 

‘box 


ravel-cars 
‘There are switches, semaphore signals, 
station = lights, crossing gates, ete 


Everything, in fact, that there ie in a 
big system, “You don’t know ‘what 
fun fe until you. operate your own 
Ives Railroad. 


If you're more interested in ships, 
start an Ives Fleet. There 

Iiners, freighters, tug-boats, submarines, 
destroyers, pleasure craft and racing 
yachts. Ail working models of the real 


Send for this book 
‘Twene ik a beautifully iMlustrated 
book with 12 pages in fell color that 
fells all about’ Iver ‘Trains and Tves 


Boats. Tt shows you just why every 
boy wants the Feal thing, made by Ives. 


Send 10¢ in coin or stamps with 
your name and addres and youll 
Snly have to wait a few days before 
the post-man brings you your copy ef 
this great book. 
‘THE IVES. MANUFACTURING 
‘CORPORATION 


Constructing a Sawtable 
(Continued from page 102) 


plates have been put in place. It should be 
noted that one right-hand plate and one 
leftchand plate No. 6, and one right- and 
left-hand plate No. 7 are required. By tilt- 
ing the table, the depth of the saw cut is 
regulated. 

‘The framework may be painted, shel- 
lacked, oiled, or varnished, except the table 
top, which is simply oiled. It is advisable 
to paint the inside of the top to exclude 
dampness as much as possible. 

‘The detachable ripping fence permits 
making cuts at angles up to 45 degrees. 
Cross cut angles are obtained by adjusting 
the cross eut fence, and to facilitate angular 
work a seale of 
degrees may be 
Jaid out on the 
cross cut fence 
sector. 

The list of ma- 
terials for the 
sawtable in an 
follows: 
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‘THE AUTOMATIC ELECTRICAL DEVICES CO.,131 West Third St., Cincinnati, 0. 
Largest Manufacturers of Vibrating Rectifiers In the World 


$25.00 in PRIZES 


See top of page 4 in front 
of book for details 
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DEALERS or proprio gichy—its «winner 
‘THE MIDWEST RADIO COMPANY 
08 Main Street Cincinnad, O 
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Sia, JEU Ciyby 8 tieon, 2 seaweed, 
A. motor of 2 hp. is required for average 
work. If heavy cutting of hard woods is to 
be done, it would be better to use 3 hp. ‘The 
switch should be placed in a position where 
itean be reached handily.  Ttia well to have 
locked or padlocked switchbox to prevent 
the saw's being operated by any one not 
skilled in ita use, as the machine, ike most 
‘woodworking machines, is dangerous unless 
properly handled, ‘The utmost caution 
Should be used at all times in operating it, 
as with a standard aawtable, 

‘A countershaft can be used in place of the 
motor if the saw is to be driven by a belt 
from a gas engine, an auto wheel, a tractor, 
or other source ‘of power. ‘The pulleys 
should give a speed of at least 900 r.p.m. 
although theoretically the rim speed of 
Gireular saw should be about 9000 ft. a 
‘minute, which means in the neighborhood 
of 2500 rpm. for a 10-in. saw. In other 
words, the high speeds are better if the 
power is sufficient. 


Electric Iron Alarm. 


ECENTLY we found the house full of 
1oke caused by a red-hot electric iron 
that had been left on the ironing board, 
To prevent « similar accident, I placed & 
two-way socket at the end of the drop and 
screwed the iron plug in one and a red light 
in the other. The light reminds one to 
switch off the current.—G. M. V. H. 


Still Time to Enter 
“The Most Useful of 
My Tools’ Contest 


JF YOU are reading this issue 
of Porurar Science 
Mowry before September 20 
—it goes on the newssta: 

September 10—you still have 
time to enter the current tool 


contest and. perhaps win one of 
the three 


sand home work- 

‘on which is the 

their tools, Some 

ighly the saw, others 

the hammer, others the ax, the 

plane, the chisel, the file, the 

serewdriver,andecon, Mr. Romig 

put up an excellent argument last 
month for the steel tape line. 

Now then—which is the most 
useful of your tools? Which one 
do you use most? Why? And 
how? Undoubtedly you have 
‘some uses for your tools that no- 
body else has thought of, Tell us 
about it in a letter of not more 
than 400 words, 

We offer these prizes: $25, first 
prize; $15, second prize: $5, 
third prize. ‘The competition 
closes September 20. The win- 
ning letters will appear in the 
January issue. 

Each letter will be judged by 
the Board of Editors and their 
decision will be final. No letters 
will be returned unless accom- 
panied by a self-addressed, 
‘stamped envelope. 

Address, Tool Contest Editor, 
POPULAR SCIENCE. MONTHLY. 
225 West 39th St.. New York. 


Auto Wheels Form Decorations 
for Fence Panels 


AN UNUSUAL design for a fence can be 
‘obtained by using discarded auto 
wheels as decorations. Such a fence is 
especially appropriate around a filling 
station or on the grounds about a g 

‘The construction is simple yet rigid. 
‘The top and bottom rails of each panel are 
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‘An grnamantal fener for garages, and 
Tar" Femeeat fencing parser 


2 by 2 in, and the wheel is held between 
them by the flanges of the iron rim. The 
fillers and braces are also 2 by 2 in. but the 
Posts are 4 by 4 in. Good proportions are 
obtained by setting the posts 9 ft. apart. 
A 1-in. board cut in some simple pattern 
finishes off each panel neatly. 

Paint the wheel some darier color, such 
‘as green and the rest of the fence white. — 
C.L, Mutter, South Fargo, N. D. 


‘Seo top of page 4 in front 
of book for full details. 


$25.00 in PRIZE 


Sook cove into a gat 


Gniy- those who cam finance themalves Com 
sidered. 


GLORIA LIGHT COMPANY 


108N.MAY ST. CHICAGO, ILL. 
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better, cleaner, easier way to tacook, 
bake and heat, by burning free 

{Don’t ay. coat at present pric," says a 
Fics; You cam get or betiee resces by 


has recently discovered. ‘The government 
doce ithe big ships doit; factories do it 
fand new homies are being built without coal 
hing or wood-slieds because their owners 
hhave adopted the new, clean, dustless, dirt- 
ess, laborless device which fits in any stove 
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Panel Seat Saves Steps in 
‘Small Kitchenette 


IN SMALL Kitchens or Kitchenettes, 

‘where every foot of space is valuable, a 
panel seat made as illustrated “> a useful 
‘Addition. “When not in use, the seat folds 
up flush against the wall.’ While it has 
nothing to recommend it in the way of 


Let | 


comfort, it does provide a handy rest for 
the housewife. 

‘Chestnut oF other hard wood 1 in. thick 
Js used, ‘The neat is fastened to the frame 
with two stout brass refrigerator hinges, 
and two very heavy sliding supports oF 
stays hold theseat when down. A catch also 
can be added, although the seat illustrated 
remains up by tension and is opened by 
‘means of a small thumb noteh in the upper 

member of the frame, not shown in the 
iMhustration. 


Carom Shooter Easily Made 


HE simply made carom shooter illus 
trated i designed to nave the finger= 
tips, A checker or earom is drilled through 
horizontally to take a plunger made from 
length of dowel or 

other amall rod. A. 
rubber band ia tack- 


larged. end. of the 
plunger by a staple, 

In operation, the 
shooter is held in 
place with the 
thumb and second 
finger, and the in- 
dex finger is wed to 
‘pull back the acrew- 
eye trigger. —G.E.H, 


Weaving Small Rubber Mats 


[User Ut rubber mats ean be made quite 
ally from T-in. wide strip cut from 
inner tuber. If some of the sei are 
fed and othem gray, interesting patterns 
may be arranged. 

First tack down the lengthwise strips, 
stretching them slightly, and then weave 
theron pieces 
‘To fasten. the 
ends, tara them 
inand. weave 
tacktorsbout 
in, pulling the 
nie sag and 
trimming neat- 
iy. Cementing 
theendaadaste 2 
the durability 
aera 
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Made for a Few Cents 


‘OR a few cents a radio fan can make 2 
micrometer variable condenser that will 
ive exceptionally sharp tuning in connec- 
ion with a large condenser or used alone 
where critical adjustment of capacity is 
required in a hook-up. 
‘The condenser plates are two brass or 


tine disks. One is soldered to a brass sup- | 


port, as shown, and the other is soldered to 
the head of a 6/32 brass machine screw 3 


ee Nemes, / 


saree na 
ae => 
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‘A wo-plate condenser for Sine adjustments 


fn, long. A 6/32 nut is soldered opposite a 
hole in another brass support and the ma- 
chine serew turned into it. The two sup- 
ports are then screwed to a }i-in. fiber or 
composition base. A thin piece of mica is 
shellucked to the stationary disk to prevent 
the plates from causing a short circuit. 

Drill holes for the binding posts and 
solder a wire from each to one of the sup- 
ports, A dial and knob are fastened to the 
machine serew, a bras shim being soldered 
to the screw, if necessary, to make them fit. 
‘Turning the knob moves the plates nearer 
‘or farther apart by very fine degrees. — 
Ewin G. Gerrivs, Lor Angeles, Calif 


Testing Radio Crystals Quickly 


TO SAVE time in testing the relative 
‘merits of a number of mounted and un- 
mounted radio crystals, I use the simple 
detector stand illustrated in place of the 
regular glass-covered detector on my set. 
Each crystal to be tested is placed on the 


We22 wane tor 
‘Sinan 


Pum pans on 
Eoreen Tear 


TALS 10 BE TESTED 
‘The erytale are turned under eatwhisker 


copper tray with the tweezers, pushed un- 
der the catwhisker, and manipulated until 
the surfaces have heen thoroughly tried 
out. Either the signals of a broadcasting 
station or a buzzer can be used for the test. 
‘The base is a block of wood 4s by 214 by 
234 in. A piece of thin copper or brass is 
‘bent up on three sides to form a tiny, shi 
low tray, fastened to the wood with excut- 
‘cheon pins, and connected with one 
port. The eatwhieker, with its end clipped 
to a sharp point, is mounted as shown and 
connected with the other post.—S. L. P. 
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BUILD YOUR 
RADIO SET 


with 
WORKRITE 
Radio Parts 


When you build a Radio Set 
yourself you save a lot of the 
cost over buying a complete 
set. When you build your set 
with WorkRite Radio Parts you 
know that it will be the best 
there is, regardless of cos! 
Concerts have been heard en- 
tirely across the continent on a 
set made with the 


WORKRITE 
TUNER TEAM 


Workitite Super Varlometer 
“Two WorkRite Variometers an 
WorkRite: Variocoupler' make up th 
Famous WorkRite Tuner Team. High: 
Quality instruments, Range 150 0 
as meters 3/16" shales. Look at thie 
remarkable price for these instruments 


wie ei 93.00 
WORKRITE 


RADIO PARTS 
WORK RITE 


Send Se in stamps for catalog end hookep. 


‘The Workmite Mfg. Co, 
4533 Euclid Ave, Cleveland, Ohio 
Please vend me your catalog of Radio Parte 


and heck for makings Hala Set 
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Fountain Pen Ink Bottle Turned 
into Spirit Lamp 


WEES, zou haves drained one of thowe 
handy filler-top desk bottles of 
fountain pen ink, the empty bottle can be 
converted into a spirit lamp for the work- 
shop or labcratory. 

‘Nick the glass filler with a fle jest where 
it starts to contract in size, and snap it off 
lean. ‘Then cut off the rubber bulb, draw 

the glass) tube 
‘out of the stop- 
per and insert it 
: from the other 
end with its 
kee flared end down. 
| A piece of cotton 
wicking and a 
little denatured 
‘or wood alcohol 
make the lamp 

ready to use. 

The flared 
lower end of the 
glass tube permits the wick to be drawn 
Up as it is needed, by means of a pin. 
‘The sharp upper edge holds it from slip- 
ping back. ‘The original metal screw cap 
acts aan extinguisher and keeps the 
aleohol from evaporating through the wick 
when not in use,—F. M. W,, Jr. 


Locked Barrel Is Useful for 
Storing Heavy Tools 


ALTHOUGH heavy and large tools are 
‘almost invariably stored in the corner 
‘of the shop or barn because of the lack of a 
suitable box, this practice often results in 
ons oF breakage. 
A. substantial 
and serviceable 
container for 
uch tools is a 
coopered 
barrel, fitted 
with a reenforeed 
cover, hinge: 
and ahasp. Such 
& storage place 
takes up little 
room and cos 
next to nothing 
and the tools, 
will always be 
found when 
wanted. 

‘A locked bar- 
rel is a container 
of such large capacity that it is also useful 
for safeguarding other materials, such as 
harness, fuel, and oils.—L. A. 


Fog Inres toute and 
peat 


Making Shrink Fits 
WHEN shrinking small parts together, 

itis not easy to obtain the precise 
fit necessary so that the outer part, when 
heated, will just slip over the inner.’ It is 
a matter of eut and try, plus care and ex- 
perience. There is one little kink, however, 
that often has been found useful. If the 
fit has been made a trifle too close, so that 
the parts will not go together when the 
outer part is heated, it often will help 
matters to shrink the inner part slightly by 
patting it on ice until it is thoroughly 
child. When the two are assembled, 
there will be shrinkage from the outside 
and expansion from the inside. The work 
must be done quickly and there's some 
danger, if the outer part is not fairly sub- 
stantial, that it will rupture from the 
pressure —H. G. 


UNITED STATES 
AND 
FOREIGN 


YOUR RIGHTS 
PATENTS 


Any new article, machine, design 
‘or improvement thereof, or any new 
combination of parts or improve- 
‘menta in any known article which 
Increases its efficiency or usefulness, 
‘may be patented, if it Involves in 
tion, 


IF YOU HAVE ANY 
NEW IDEAS 


which you feel are useful, practical 
and. novel, fake prompt action to- 
ward protecting your rights. If you 
have Invented any new machine, or 
new combination of parts or im~ 
provement, or new process or design, 


Send Drawing, Model 
or Description 


of it for information as to procedure 
to secure protection. 


WRITE TODAY FOR BLANK FORM 


Record of Invention 


to be returned to me with drawing, 
Gescription or model of your idea, 
Promptly upon receipt by me of 
your Idea T will write you fully as to 
procedure and costs. 


No Charge for the Above 
Information 

All communications are held in 
strict confidence. My personal, care- 
Toland thorough attention is given 
to cach case. 1 offer you efficient, 
Fellable and prompt service—based 
pom practical experince. Highest 

‘Write today for free book “How to 
Obtain a Patent." ‘This. book  yill 
re'you valuable information, ang 
"may save you much time and 
eftar.” Sond fort NOW. On 

‘My practice is devoted exclusively 
to Untied Staves and foreign patents 
find trademarks. Very probably tea 
hhelp you, Write today. 


CLARENCE A. O'BRIEN 


Registered Parent Arrorney 

24 Southern Bldg, Washin 
COMRIEN, 

324 Soothers Meise, 

Patent Attorney, 

‘Washington, D.C. 


‘One Knob Provides Vernier for 
Two Radio Instruments 


"HE unusual feature of this Vernier con~ 

‘trol for a radio receiving set is that 
single knob operates both the rotor of a 
variocoupler or variometer and a variable 


condenser. The operator makes fine ad- 
justmente of either without removing his 
hhand from the knob, and this, of course, 
‘makes close tuning easier than if individual 
Verniers were used for the instruments. 
‘Two disks of fiber or maple are turned, 
each with one beveled edge, and fixed to 


Detail of dual Vernier control, Note that the 
senacei and conden treba ointed a 


the shafts, as shown, by setserews in their 
‘brass bushings. ‘One beveled edge faces the 
front and the other the rear. 

‘The roll in turned from Aber with two 
beveled surfaces facing each other, Tt is 
fixed to a floating shaft free to work in a 
braas bushing anchored in the panel. The 
pointed end of this shaft engages a hole in a 
bent-up flat spring, which is attached to the 
rear of the panel as shown. 

‘The tension forces the beveled surface of 
the roll against the disk that has its beveled 
‘edge facing the rear and when the Vernier 
knob is turned, that disk-moves. To tura 
the other disk, the knob is pushed in, thus 
forcing the roll in contact with the beveled 
edge of the second disk and out of contact 
with the first. This allows microscopic a 


| justmenta of both instruments to be made 


until precisely the correct tuning has been 
obtains M, Witcox. 
’ Waterproofing Shoes 


GHOPS can be made thoroughly water 
proof at home by using any of the 
formulas given below. ‘These have been 


tested by the U.S. Department of Agri- 
culture, 
Formula 1: Neutral woot sree, on dark 


fet parame wax! ge” Faeniua S Bec 
iB} Reerwas, To. Formals Petes 


In each case the ingredients should be 
warmed and stirred until they have been 
thoroughly melted and mixed together. — 


E. A. Hicoms, New Yor! 


TRADE-MARKS 


COPYRIGHTS 

SPECIAL OFF! FREE OPINION AS TO 
PATENTABLE NATURE 
Before disclosing an invention, the inventor should write 
for our blank form “Record of Invention. This should 
be signed and witnessed and if returned to us together 


with model or sketch and description of the invention, 
we will give our opinion as to its patentable nature, 


Our Three Books Mailed 


Free to Inventors 
Our Illustrated Guide BOOK 


HOWTO OBTAIN A PATENT 


Contains full instructions regarding U. S. 
Patents. Our Methods, Terms, and 100 
Mechanical Movements ‘illustrated and d 
scribed, Articles on Assignment or SALE OF 
PATENTS, Patent Practice and Procedure, 
and Law Points for inventors. 


OUR TRADE MARK BOOK 


Shows the value and necessity of Trade-Mark 
Protection and gives information regarding 
Trade-Marks ond unfair competition in trade, 


OUR FOREIGN BOOK 


We have Direct Agencies in all Foreign 
Countries. We secure Foreign Patents in 
shortest-time and lowest cost. 


LIST OF PATENT BUYERS SENT FREE 
: Send for LIST OF PAT! 
BUYERS, containing unvolicited Letters rom Manu- 
facturers and others WISHING TO. BUY merito- 
ious patents. “There ina great demand for NEEDE! 


‘Specification and Drafting Departments, Victor Building, Washington, D. 
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| VICTOR J. EVANS & co.; 


Patent Attorneys 

the Tot Ons Pesatte Of 
1007 Woelwerth Bide. ‘TUG-TIS Liberty Big. Sit Eape "Epi Bid ‘Bldg. 
Chicas Otces, 1114 Tacoma Bldg. San France Ofc, Hebut Bl. # 
Main Offices, 760 9th Street, Washington, D.C. 

Gentlemen: Please send me FREE OF CHARGE your books } 
as deseribed above. H 
Name cosesee Adve. 
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Handy Wall Improves 
‘Cheap Clock 


1. THE dan cS, ‘AN 
He sees, CAN YOU 
erred 
ices eee ae Tents 
made and carefully finished, converts even 
Ss pe 
Stee 

Tn Per sae cas fe 
shop, where an alarm clock kept on « shelf 
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Learn 


ELECTRICITY | =f - 


cept. the. face 
rat or frame, which is only’ in. thick, 
‘The grain of this piece should run up and 
dlownand the circle be cat to mult the clock. 

"The gable in the case shown is at an | [gain 
sale of 90 dere. A ler pec i re a 
quired to raise the clock a trifle off the | [il 1] 
floor Ihave a tein, block in my ease at | | 4 To the Man With an Idea || 
ome, but Mave found in, locke better | JR. ofer most comprbenaive ex {i 
for other types of alarm clocks. The front perlenced! emtclent wrvice tr fe 
frame is glued to this filler piece and it, in ‘promot, legal protection and the [i 
turn, is nailed to the bottom of the case. joomnent of bis srepostion. 

‘A ‘small piece of brasa at the back holds 
the roof together and provides, means for 
hhanging the case up. The handle is 3 in. 
thick but can be made of Sin. stock. ‘The 


‘completed case is stained and varnished.— afte preteen enable eto 

Ena 1. C. ERLANDSON, Alameda, Calf setaaeeahiy Weore he? 2" 
Repairing Camera Bellows 

ZIGIAG mari or, patches sometimes RICHARD B. OWEN 
ee Sees kite weesaer ie | I écnate ee 

tographers are very often due to small Seb Wooltarth Bulla 

hole in the bellows of «folding camera. New York Gi 


"To locate much defects remove the back 
of the camera and hold it up to the sun, 
‘with the shutter closed and place a black 


$50,000.00 


Reward Dead or Alive 
‘erat, an, Milione Ming 


BE A DETECTIVE } 


loth over your head to exclude the light. 
‘Cover the hole or holes when found with 


roe wigs Cort rt TON 
a, Oona Me achive tape or plaster, preferably such a6 

Hand Bed “with Sac Teena | is used in medical work, and blacken the 
ee wien patch with India drawing ink applied with 

The aur qui’ or a small brash EDWARD 


H, Fuamanty, Denver, Colo. 


How to Rebuild an Old Car 


sued from page LE 


place it away and remove the body, having 
first dismantled all fenders, aprons, wiring, 
and other connections that might inter- 
fere with lifting it. Next, remove all tires 
and rims and then run’ the chassis out 
where you can take a paint brush with 
stiff bristles, a putty knife, and several 
gallons of Kerosene to clean the exposed 
parts, 

‘There is real fun in overhauling the bus, 
but no one likes to be dirty all the time. 
So clean it and have done with the road 
cil and general grime and dirt. ‘The glisten 
of the aluminum crankease alone repays 
you for the effort. 

Now, I shall have to leave, but if you 
will get that chassis really clean before you 
go any farther, I will lay out a few jobs for 


you: 

1. Clean chassis, 

2. Remove all unite from the frame. 

8. Inspect frame for cracks, loose rivets, 
and bends, 

4. Renew all bushings in springs, if the 
old ones are badly worn, 

5, Graphite all spring leaves after tak- 
ing them apart and sanding them to remove 
rust, Reassemble springs. 

Rebush the pivot pina and the tie rod 
yokes. Inspect and overhaul the front axle. 

Twill return next month to see how clean 
you have the chassis und whether you 
make a good job of the new bushings. 
‘Then we will take up the work of over 
hauling the rear end, the transmission and 
clutch, and, if we have time, the engine 
itwelf, 


Enlarging Sketches with Rubber 
Band and Pencils 


"THERE are a number of ways of en- 
larging or reducing aketches, but the 
simplest method that I know ix the one 
illustrated below. An ordinary rubber 
‘band and two pencils does the trick, or a 
rubber band, a lead pencil, and a pen. 

Put a knot in the rubber band close to 
the center, as shown. If the knot ix made 
‘exactly in’ the center, the enlargement will 
be twice the size of the original; by placing 


the knot one third of the distance, the 
enlargement will be 3 to 1; one fourth, 
dito. 

‘The rubber band is placed around the 
pencils, and one pencil is held stationary 
while the other peneil is used for making 
the enlarged drawing. ‘The direction and 
length of the line are regulated by watch- 
ing the knot, which must be kept exactly 
‘on top of the line that is being copied. — 
W. F. Scuarnonsr, M.E. 


‘To vow bubbles in varnish, never shake 
1 varnish can before pouring, and pour the 
varnish with the outlet uppermost. 
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Cee Eee min 
imal ponte sone 
Is your battery always 
fully charged and fit? 


Jsitalways toned up for best results, whenever 
(Giends happen ia~throughout every concert? 
Keep it at fol strength and protong its e— 
the simple, eay, Inexpensive Tanger way. 
‘Tungar~the go-between from houte-lighting 
icuit to storage battery—attaches wherever 
there ian lamp or convenience outlet 
You don’t have to move the battery. Just 
Connect Tanger, and leave it—any ihe, day 
or night. 
‘Tungar is certain, clean, quiet. Nomoving 
parts to get cutol order or make nolae. 
Good for the auto banery too—the name 
Tong 
See one atany good electrical sore,or write for 
Iieratate. Addrens Section Pia, 
Merchantine Department 
General Electric Company 
Bridger Conmeciet 
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Motorcycle Bargains 
SAVE 25% to 65°; 


‘WHITING - 
: BRUSHES 


Insure even tempers on odd jobs. 
‘Send for lstrated Literstere 
JOHN L WHITING-J.3. ADAMS CO..Boston,U..A, 
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‘oreo in he Wort 
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Sit | As soon as a faucet is opened, the pressur 


Hot-Water Relief Valves Prevent 
Waste and Leaks 
By John H. Schalek 


SIDE from corrosion, the greatest an- 

noyance experienced by the house- 
holder is that of leaking joints in the so- 
called “closed system” of water heating 
In this aystem there usually is a cheek 
valve, which prevents the hot water's 
backing into the meter and damaging the 
hard rubber parts, 

Because of the check valve, the accumu- 
lation of heat in the water at such times 
‘when little or no water is used, raises the 
pressure in the piping and tank toan alarm- 
Ing extent. An increase in water tempera 
ture from 60 to 100° F. may bring the 
pressure in a closed system up to 240 Tbs, 
square inch, assuming an initial water 
pressure of from 60 to 70 Ibs. This is more 
than twice the pressure that the average 
hot water tank is designed to withstand, 


immediately drops to 6 or 70 Ths. Build 
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ing up and releasing this abnormal pressure 
several times each day cannot but have a 
damaging effect on the whole aystem and 
usually is the cause of leaks, 

Fortunately, in many cases there ara 
sufficient leaking faucets to act as a safety 
‘vent for this pressure, Only a few drops a 
minute are required to keep the pressure 
below the danger point, To release this 
pressure automatically, the device illus 
trated was developed ftom a needle-point 


valve having a Ys-in. valve opening. ‘The 
screw thread was fiied off, allowing the 
stem to move up and down freely, 

"As soon as the presaure reaches a point 
beyond the counteracting pressure of the 
spring, the valve stem is lifted from its weat. 
and the excess water discharged from the 
| system. The amount of water is insignif- 
| icant, but when the device is in use, the 

pressure in the water heating system may 
| be kept almost 


Joining Sewing-Machine Belts 
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‘Home Workshop Department of Popular Science Monthly 


Gilded Picture Frames Made 
without Special Moldings 


"TO MAKE gilded picture frames without 
rabbeted molding or any expensive 
materials is not particularly difficult. ‘The 
stock for the frames should be 1s, a/16 or 
‘gin, thick and 215 in. wide for small sizes, 
and ' or 3 in. thiek and 8 or 4 in, wide for 
larger pictures, 

Cut the angles not a true miter but aI 
less than 45 degrees, so that when the sides 


fare glued and nailed together, they will 
slant inward a trifle, The slope should he 
noticeable but not too pronounced. 

‘When the frame has been assembled, 
spread glue over its outer surfuce and outer 
edges, and while It is still wet, sprinkle 
rice over it to form an uneven and slightly 
wavy surface. When dry, this surface is 
silded with metallic paint~gold, bronze, or 


If de- 
the rice 


red, 
can be arranged 
by the use of a 
tenell to form 


fan ornamental 
design, and the 
contrast between 
the various parts 
ean be heightened by using grains of 
Various sizes 

If the picture is a printed one, moisten 
it on the back with water, spread it eare- 
fully on clean glass of the’proper size, lap 
the waste edges over the glass and ‘glue 
them in place, A photograph is mounted 
‘on cardboard and the eardboard is glued to 
the glass with strips of paper. An oll paint 
ing is mounted on eardboard and treated in 
the same way, but ifon a streteher, it can be 
fastened to the frame directly with brads. 


“Junking” an Old Auto 


‘OU ean often obtain more money for an 

old car if you "junk" it yourself than 
if you sell it intact to a junk dealer. Wreck 
‘the machine and separate the various kinds 
of metal, Sell the metal as serap, and 
whatever is too bulky to get rid of in this 
way, dispose of to the junkman. 

If you haven't time to do the job your- 
self, make a deal with some boy to do it for 
you, 

Tn one case no dealer would offer the 
owner more than $15 for the entire ma- 
chine. Finally he “junked” the ear him- 
self and sold the metal and serap for ap- 
proximately $60.—G. W. GREENE, New 
Bedford, Mas. 


Learn Mechanics In 
- BWeeks At Sweeney's 


HY not make your work play by working at what 
ou Ii 

a» ally inclined, and are game, are not afraid of working 
in grease, gasoline, you and I will get along together fine, 
I cannot teach any man a trade if he does not like his work. If you don't 
like to work in the dirt, grease, among machinery, you are not mechani- 
cally inclined. If you are, write me, and write me NOW! Don't put it 
of, but get buoy get your pencil fill out the coupon in the commer, and mal 

it to me for my book. 


GET INTO THE AUTOMOBILE BUSINESS BY THE 


Sweeney System of Practical Experience 


The Great Million-Dollar School, world-famous, and the success of my 
thousands of graduates are due to thi vy system, 

This is what you get here and can't get anywhere else. I have taught 
‘over 60,000 men to be expert repair men, chauffeurs, tractor engineers, 
garage owners, etc. Iam proud of the fact that I was selected by the 
U.S. Government to train s,000 men for mechanical work in the service. Tteach 
by using tools not books. You learn as you do the real work with your hands 


Be Your Own Boss ‘2! 2% be 20" ows bos. Thi 


the yearning of every young man 
and Sweeney makes it possible. ty thousand Sweeney Trained Men own, 
nil service shops. It is easy to start 
bow down to some employer and 
‘work for yourself with enthi- 
‘what 1 make today is mine.” 
seeyour name over paying business: 
looking fort le the m 
‘end as partners. Sweeney Training fits you for just such big opport 


1 PAY YOUR RY. FAR 


to the Sweeney School. T will also 


? If you like machinery, if you are mechani- 


If you will come now I wil be by pay 
railway fare (rom any point in the 

Weyou a FREE RADIO COURSE. T will also tell 
you about my New Oller opportunity for yout The first step isto nen 
Tocly'Pree Catalog. Get all the facts. 

Simply send name today for my bi Shows hundreds 

ictures of men at work i th ll about wages, 
‘Opportunities in auto and tractor business, Ex- 
Tnteresting fetters from graduates 


is big achool.. Makes you want to join the crowd, 
Tells everything you want to know. No cost, no obligation. 
the coupon, o€ 8 postcard will da, Get the catalog now—thats 
the fine step. Don't put it off one minute, 


students acseptetl J, SWEENEY, President 
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Saxophone 
Book FREE 


Saxophone Players 
in Big Demand 


For Bands and Orchestras, for church, lode 

‘and schoo! musical affairs, for social and home 

fentertainment, the Saxophone. is the moxt 

popular instrument and one of the most beau- 

UA azel Sanophone player i alway 
socially and, enjoys many opport 

vers 
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days, if you vo desire, 


Buescher-Grand Trumpet 


Especially 
bore and te 

soy 
‘Replendid home inten 


FreeTrial-Easy Payments 


‘i nan 


bbe malled to sou fre 

Buescher Band Instrument Co. 
‘Everything in Band and Orchestre Tustrnment 

S113 Buescher Block Elkhart, Indi 


[aE = 


| 
mm ore eet | 
sane | 
tint hr, ' 
‘Towa. state. | 

4 


Pe ape ened 


SSS ae ee ees 


Our Silent Partners 
(Continsed from page 42) 


land. In the water they could merely drift 
about and settle anywhere until the bottom 
was peopled. On land they are fixed. In 
the partition of advantages between plants 
and animals in the very beginning, plants 
iad received the great advantage of self- 
feeding, but they gave up to the animals 
the advantage of voluntary motion. How, 
then, could they contrive to extend them: 
selves on land until they conquered all of 
nthe parts that are farthest from the 


‘The doing of this has involved what bot 
nists call the means of dispersal, the way’, 
that is, by which a certain 


can extend the region in whic! 
This had begun even before the invent 
of seeds. 


‘Some ferns, for example, 

oot that ereeps out 
h the soil and comes up many 
yy to make new pl Again, it 
‘of the original advantages of the 
alternation of generations that the smaller 
plant of the two might blow off somewhere 
in a wind or float about on the water and 
thus start a new colony of its kind. 


How Seeds Are Dispersed 


But none of these means was very rapid 
or efficient and real success in this problem 
‘of dispersal came only after the seed (and 
certain similar devices like the xpores of 
mosses) had been perfected. A seed, ob- 
viously, ean go a long way safely if you ean 
et something to carry it, s0 plants have 
devised several such earriers. Some seeds, 
for example, have flufly ftbers on them like 
the seeds of thistledown. Others have 

seeds of the maple tree. 
jon devices, ways to get 
seeds carried off more ot less distantly: by 
the wind. Then there are floating seeds 
that can make long voyages hy water, and 
there are sticky seeds and seeds with fuzzy’ 
‘coats so that they get stuck fast to the skins 
‘or fur of animals, 

But the most successful device of all for 
the dispersal of seeds was the device of per- 
ssuading some animal to eat them, This is 
the reason for fruits. If you like apples, 
you may carry some of them off a long way 
from the tree. and when you finally eat 
them, you will scatter the seeds wherever 
you happen to be. Other animals do the 


Some Plarts Eat Meat! 


Plants seem, too, to be cast 
¢ other peculiarities 
the familiar sensitive 
plants ofthe greenhouses, have developed 
‘considerable power of moving parts of their 
bodies. ‘The leaves of this plant close up 
almost instanily if it is touched or shaken. 
Others covet, apparently, our prerogative 
‘of animal food. There are several kinds uf 
plants that catch unwary insects in traps 
ff various sorts and thereafter digest and 
assimilate the insect bodies. 

‘A very curious one of these plants that 
we illustrated in the first chapter of this 
serial is the Venus fly-trap. It possesses 
both the power of motion and the abil 


to eat flesh. Its leaves are in two halves 
like the two covers of a book. fan insect | 
enters between these leaves, they cl 


and the insect is trapped, killed, and di- 


gested. 
But these small triumphs of the vegetable 
(Tarn to page 119) 
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Our Silent Partners 
(Continued from page 118) 


‘world over the animal one, we, as animals, 
‘can afford to ignore in the light of the havoc 
that we have worked on plant life for the 
purpose of agriculture. 

Plants that survived the difficulties of 
escaping from the sea, that fitted them- 
selves successfully into all the climatic 
vicissitudes of half a billion years, have 
yielded, at last, to the spirit of man. Man 
hhas made over, in large degree, the vege- | 
tation of the world. Some plants, such as 
the forest trees, he has removed bodily | 
from millions of square miles. He has 
put other plants in their places, zherely 
because he happens to like them better or 
because he needs something that they pro- 
duce, An obscure grass, for example, that 
srrew sparsely on the mountains of Lebanon 
twenty or twenty-five thousand years ago 
now grows all over the world. It occupied 
nearly 100,000 square miles of the United 
States lat year, ‘The name of it is wheat. 


Man Has Created Some Plants | 


‘This is man’s doing, not Nature's, Who 
‘ean say where it will stop? Man, as we said 
{ast month, has entered even into the realm 
of evolution. Ie has created plants that | 
Nature never thought of. This may be, 
indeed, the solution of the pressing prob- 
Jom of human food. 

“Agriculture is not only the most ancient 
art, {tis the art conducted most completely 
in the antique fashion, Plowing, for ex- 
ample, i til in all eqsentials, except labor, 
‘exaetly ua it was 6000 years ago. We know | 
very little of the real chemistry of the soil | 
or of the things, chemical and biological, 
that happen inside the bodies of growing 
plants, "Aa the scientists learn more of these 
things; we may be able not only to induce 
two plants to grow where but one grew 
before, but to procure from one plant twice 
or three timen oF 10 times as much food as 
{eis accustomed to yield. We have already 
done this for many grains and fruits. Com- 
pare, for instance, the wild apple and the 
cultivated one. 

"There isthe possibility, too, that we may 
be able to duplicate artificially the process 
ot photosynthesis by which plants tse sun 
Tight to mate food, an enterprise upon which 
a" committee of ‘distinguished “American 
selentists is now engaged. Success in this 
would make animals independent of plants 
for the first time. 

IE may happen so: it may not. We ean 
not foresee, "But ono thing we may be sure 
of: the problem of human food must be 
tolved somehow. Life has overcome too 
many difficulties in the past to be dismayed 
in the end, by this 


Next_month—Matter and Energy— 
What ‘atoms are and why they are 


the great potential source of power in the 
tuniverse—How science, is attempting to 
harness this power 
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Wreck survivors 
tell how tobacco 


kept them going 


When food and water gave out 
on third day 


Perhaps they were only pirates of the 
ea, Nevertheless, they were very much 
Jhuman beings when they found themselves 
‘miles out to sea adrift in an open boat, 

With two days’ supply of food and water, 
they confidently expected to be rescued in 
plenty of time, But when the third day 
passed and no friendly sail appeared on the 
horizon, it began to look like a case for 
Davy Jones's locker. 

‘One’ of the vietims, crazy with thirst, 

st they divide x bottle of 
‘the agony quickly. 
co hasn't given out yet," said 
another, “Let's stick it out a while longer.”" 
And they did, 

Late in the afternoon of the fifth day a 
tramp schooner suw their distress signals 
‘and eame valiantly to the rescue. 

“The only thing that kept us going at 
all. was tobacco,” one of the survivors 
‘admitted when he was safely deposited on 
dry land again, 

Pipes filled with Edgeworth probably 
have no more soothing effect than pipes 
filled with other tobaceos, but most Edge 
‘worth smokers feel that they need Edge 
‘worth to get complete pipe satisfaction, 

If you have never smoked Edgeworth, 
end your name and address ona post 
‘eurd to Larus & Broth- 
er Company. They 
‘vil be glad to send you 
free aamples— generous 
helpings both of Edge- 
worth Plug Slice and 
Roady-Rubbed. 

Smoke a few pipetuls 
and judge for yourself 

whether “or not 
you wish to be- 
‘come a perma- 
nent member of 
the Edgeworth 
Chub. 

Edgeworth is 
sold in various 
sizes to suit the 
needs and means 
of all purchasers, Both Edgeworth Plug 

‘are packed in 


several handy in-between sizes. 

For the free samples, kindly address 
Larus & Brother Company, 59 South 2ist 
Street, Richmond, Va. If you will also in- 
clude on your posteard the name and ad- 
‘ireas of your regular tobaceo dealer, your 
courtesy will be appreciated. 

To Retail Tobacco Merchants: | Mf your 
jobber cannot supply you with Edgeworth, 
Larus & Brother Company will gladly send 
{you prepaid by parcel post a one- or two- 
Wozen carton of any size of Edgeworth 
Plug slice or Ready-Rubbed for the same 
price you would pay the jobber. 


Plug Switchblock Gives Easy 
Control of Radiophones 


THE ratio fan who prises neat and un- 
‘usually efficient apparatus will find the 
switchboard illustrated an excellent means 
{or controlling the connections of his loud- 
speaker and telephone headsets. Five pairs 
fof phones and a loudspeaker can be plugged 
in or out at will without changing any con- 
nections. 

“The base is a/c by 4 by Sin, composition 
panel. The connectors are 12 pieces af #s-in- 
brass rod. The head of each is 5 in. in 
diameter and 35 in. deep, with a threaded 
stud oF separate stud provided, as shown, 
from a length of 10,42 threaded rod. tis 
just as well to mount these connectors first 
‘on a wooden templet the same size as the 
‘composition panel. Place the connectors 
0 that there will be #/iein. clearance be- 
‘tween the units of each pair, and 35 or 


pec ir tm iene Ross TG. 


in, between the pairs, When the studs have 
been locked tight with nuts, drill }j-in 

oles between und through the heads of each 

as shown. A piece of brass 3; by 
‘in. should also be drilled with the same 
ize holes to hold the plugs when not in use. 
‘The plugs should next be turned, as 
dicated, to be a snug yet not too tig 
fn the 4i-in. holes. -A alight taper is desir- 
able. Hard rubber handles about -in. in 
liameter and 5 in. dewp should be prepared. 
for the plugs, but not fitted to them wntil 
they have been nickel plated and polished 
fat a plater's or jeweler's 
Vhile this is being done, use the wooden 

‘templet for marking and drilling the com- 
position panel. Drill holes for the binding 
‘posts, bevel the edges, and give a satin 
finish with fine emery paper. The nickel- 
plated parts are then attached and the hard 
rubber handles fitted to the plugs. 

‘The connections are made at the back, 
‘as shown by the dotted line, and the panel 
can be fastened to a hardwood block, re- 
ceased to take the projecting nuts and wires, 
‘The edges of the block should be polished. 

In uje, the loudspeaker and telephone 
are connected with the various binding 
posts and the receiving set is connected 
with the terminal binding posts. To plug 
in the loudspeaker or any particular pair of 
phones, simply remove the plug from be- 
ween the corresponding connectors and 
place it in the hold el 
SLADE, Hamilton, Ontario, 
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Ingenious Gun Rest Simplifies 


Testing Rifie Sights 
EVERY sportsman occasionally wishes 

to teat the accuracy. of hi 

In doing this easily: and quie 
rest illustrated isa distinct aid. fe reduces 
the “human element” to a minimum, and, 
by using It for several shots, the grouping 
on the target will show up any marked de- 

Viation to right or left, or high or low 

‘The standard for the rest is well-built 
sawhorne, the legs being mortised into the 


4 by 4 in, saddle at an angle. On the for- 
ward end of the horse an upright ix dove- 
talled, no that it will slide as required, and 
‘at the same time be quite rigid. ‘The upper 
tend of tho upright is notched to receive the 
seun barrel. 

Just back of this upright an adjustable 
‘beam is hinged and into it is dovetailed a 
second upright, also notched to support the 
fun. Near the end of the horse isan ad~ 
justing screw for raising or lowering the 
‘hinged beam when sighting the rifle on the 
bull's eye.—Lknoy W. Hurcums. 


Changeable “Note” for Milkman 


"HE addition of a revolving indicator 

to a milk-bottle box makes it unne- 
ceusary to write notes to the milkman when 
extra quantities of mille and cream are de- 
sired, The wooden roll, made from an old 
curtain pole, is mounted so as to revolve 
easily near the top of the box. A wooden 
disk, about 34 in. thiek, eut from the same 
ccurtain pole, is fastened tightly to one of 
the pivot screws on the outside of the box. 


pM OCOEN BOX 


A OAR 


the place of 


A revolving indicatag 
seated & 


Several holes are drilled through this disk, 
tand one hole for indexing is drilled into the 
side of the box, so that a peg may be used 
to fasten the disk in any of its positions. 

‘The roll itself is covered with a sheet of 
white paper on which the desired orders are 
lettered with waterproof drawing ink, one 
order corresponding to each index hole. “A 
‘mat cut from galvanized iron, tin, or even 
cardboard is fastened to the box to serve as 
fa frame for the roll.—Kar. L. MARTIN. 


ID you ever feel that 
you were being 
ected, at a crucial 

in ‘an important 

task, of when 1K A_momentous 
decision, by some intelligence and power 

‘greater than yourself? 

your heart ever grow sick of the 

daily grind and the dull drab prospect of 

all the days and years ahead? And then 

did you experience an inspiring flash of 

thought, amounting almost 

words, that a higher, nobler and happier 

ile was possible to you—t 

‘thin your power to 

thing you wanted it to 
‘either of these experiences ever came 

to you did you wonder whence the inspira 


and deathless, and abundantly able to 

give you every desire of your heart 
‘Although [am actively engaged in high 

judicial work, I have found time to p! 

pare a personal manuscript 

titled “Realization,” w 

a great many mer 


‘women to the 


ra diseases, come into possession of 
© things they desired, succeeded abun- 
dantly in business and. professional 

attained love and happiness, and ¢ 

a calm peacefulness of mind wh ch passes 
understanding. T glad to send you 
a copy of “REALIZATION” fully: post 
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New High Paid Profession 
of Scientific Barber 


Moler System Graduates Earn Big Money 


Many Moler System graduates own their own fine 
businesses and earn from Five to Ten thousand 
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| -wacebee. Seeo at ence emeum, cee 
fireproof, and others useful for joining 
either similar or dissimilar materials. 

An effective cement for many substances 
‘can easily be made by soaking one part of 
glue in an equal quantity of water. The 
slue is removed before it has lost its primi- 
tive form, and the swollen mass is then dis 
solved in one part of linseed oil with the 
of heat until a jelly is formed. This 
‘wood tightly and is practically waterproof, 

Finding that the continual reheating of 
atlue is often troublesome, especially if small 
‘quantities only are required, I make a simple 
iquid glue. Although not as strong when 
dry as a glue especially prepared for a given 
plece of work, it serves the purpose about 
as wll, especially for the small jobs that 
constantly require attention in every 
household. 

One part of sugar is dissolved in three 
parts of water, and 
for each tablespoo 
of sugar used, 1, te 
pon of burnt or 
slaked lime is added. 

he solution is then 
slightly heated, not 
boiled, and, when 
cold, decanted from 
the sediment, which is 
thrown away. Dry 
rpenter's glue is 
insolved in the liquid 
by putting in a few 
famall pieces first and adding others until 
the glue has a syrupy consistency when 
cold. Should it become too thiek, a little 
‘more of the sugar and lime water is added. 

‘This is a fine glue for ordinary small jobs 
and suitable even for delicate inlays if 
‘gelatin is substituted for the carpenter's 
Hien, It then becomes traeperent, cok 
| orless 

‘A clue that has received much attention 
lately, because it is widely used in aircraft 
‘work ‘and automobile body construction, 
although a glue that even the ancient 
Egyptians used for their remarkably en- 
during cabinet work, consists largely of 
‘casein. Casein, which is nothing more than 
the curd of milk, can be obtained by 
slightly warming fresh milk to which a 
little acetic acid has been added. The pre- 

ate is filtered through a cloth and 
washed. One part curds to four parts of 
water are stirred together until no lumps 
remain; a little ammonia is then added and 
the glue is placed in a pan of hot water and 
thoroughly stirred. It can be used cold like 
any mucilage. 

A cement of glycerin and litharge is so 
hard that it ean be removed only by being 
chopped out with a chisel. A pound of 
finely ground dry litharge is thoroughly 
stirred with 133 oz. glycerin, or in similar 
Proportions. Use as soon as mixed, first 
rubbing a little viscous glycerin over the 
surface of the materials to be joined. ‘The 
job must be finished within 18 minutes, as 
‘the mixture solidifies after 20 or 30 min- 
utes.—Exxest Bape, Ph.D. 
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fan motor grinder illustrated, use a piece of 


brass or other 
pipe, about 18 
in. long and of 
a diameter to 
fit snugly over 
the motor shaft, 


| hat will gt ine | 


side the pipe and 
eat of 143 in, 
Slide the cut end 
halfway inside 
the pipe and sol- 
der it securely, 


bbeing sure that it is properly centered. Then 
solder a large iron or brass washer against 
the end of the pipe to serve as a flange, 
and make a heavy fllet of solder to rein- | 
force the joint. Fasten the pipe to the shaft 
swith a setacrew and bold the wheel on with 
Toeknuts.—J. G. PRarr. 


Aonthiy 


Pills Never Made 
Muscles 


Wating Never Brought 
N 


ea can pants micas ont your arm and 
cere If you wih pr 


oualways looking for, 
Byun fap out 


i set you, flows, Come on out 
tafmake'a tea he man yout 
ia aut tes 


now. "Get on the fob and make oe 


mm | 
sl 


rn Mer PCa ee 
Rene 


Rees 
gueroren ne, Rite ira 
"competitive meters stati eelghee 


these! Both important eter. 
iatgegrs eveee evens 


: 


IN KEEPING your home 
shipshape, you often hit upon 
es, Hineev 


saving ¢, ideas. 

ee ee 
more than 200 words, each of 
200, negrioge_eeping the - 

home - shipshape methods, we 
will pay $2 for every one pub- 
Blbed. "Inclode a pened shotch 
‘or photograph to illustrate the 
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To rir a mortise 
lock in a door is a 
problem that con 
fronts at some time 
or other almost every 
It can be done quite easily 


home worker. 
and with perfect accuracy if the pro 
‘method is used. sal 

Even for one door it it advisable to make 


pattern, as shown in Fig. 1, from a part 
of the cardboard container in which the 
lock was packed. If a number of locks ate 
to be installed, a pattern is, of course, 
reat time saver. 

Next, locate the position of the lock by 
placing’ an escutcheon plate on the door. 
‘There is no standard height today, some 
authorities preferring a high handle and 
others a low handle. If undecided, arrange 
the escutcheon about $ ft. above the floor. 
An inch or two either way will not matter 
if it is desirable to place the knob s0 tha 
comes opposite the center of a rail o 
panel. 

Place the lock pattern on the door and 
mark both face and edge. Bore holes for 


gorrep une 
Srons coor 


the handle and the top of the keyhole, using. 
a cin. bit for the handle and a 5/16- 
bit for the keyhole. 

Draw the center line on the edge of the 
door, as shown in Fig. 2, and with an 11/16 
of 2{-in, bit bore a series of holes the full 
depth of the lock. Place the holes as closely 
together as possible, and then clean out the 
wood with a long, narrow chisel and a wide 
one. ih the keyhole with a compass- 
or keyhole-saw. Insert the body of the lock 
in the mortise and mark around the face- 
plate with asharp knife. Cut a recess within 
{hese lines sufficient to allow the faceplate 
to go in flush, as in Fig. 3 

‘Next, take the striking plate and place it 
on the lock, as in Fig. 4, and make a pencil 
‘mark on the projecting portion of the plate, 
in line with the face of the door. Take off 
the striking plate, close the door, and 
make another pencil mark along the face of 
the jamb in line with the edge of the door. 
place the striking plate on the 
th the short pencil line on it in Tine 
‘with the peneil mark that has been drawn, 
fon the jamb, as in Fig. 5. This insures the 

‘being in just the right posi- 


‘The striking plate is let into the jamb 
and not* ing remains but to put on the han- | 
des and screw the escutcheons in place. 
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HIGH SCHOOL 
COURSE IN 
TWO YEARS 


YOU ARE BADLY if you lack 
MANDIC: Cainine: 
‘You cannot attain business or 
prominence. "You are barred from 
isiccenfal buniness career, from 
the fending’ professions, from well: 
me fel meric job tom fenching 
ea france. Infact, em: 
of practically all worthwhile 
mand High School train. 
the eat [= bey ou 
sce ica. Buk you 


fcan remove it. Let the 
School help you. 

FIT YOURSELF FOR A 
BIG FUTURE This course, 
‘which has been prepared by some of 
America’s leading professors, will 
broaden your mind, and make you 
keen, alert and capable, It is com: 
plete, simplified and up-to-date. It 
Covers all subjects given in a resident 
school and meets all requirements of 
a High School training. From the 
first lesson to the last you are care- 
fully examined and coached. 


USE SPARETIMEONLY 
Most people idle away fifty hours a 
week. Probably you do. Use only 
one-fifth of your wasted hours for 
study and you can remove your 
resent handicap within two years. 
‘You will enjoy the lessons and the 
knowledge you will gain will well 
repay the time spent in study. 

Check and mail the coupon NOW 
‘or full particulars and Free Bulletin, 
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Volume! Clarity!! Delight!!! 
with Kellogg Shielded Type Transformers 


\ORRECT audio frequency amplifica- 
is important in the satisfactory 
operation of loud speakers. Proper ampli- 
fication (with KELLOGG. transformers) 
results in a clear reproduction with mini- 
mum distortion and maximum volume. 
Kellogg transformers are designed to 
overcome any defects of exists nd 
to furnish the very best of amplification. 
the Kellogg Company, 
using magnet wire with the very best insu- 
lation, and of exactly the correct. number 
of turns. ‘The metal case is heavily enam- 
eled in maroon with a Kellogg Bakelite 
connecting rack. The laminated cores of 
silicon stecl are correctly proportioned and shaped for the most effective 
cetrical fel cand aa 
he primary and secondary i posts are accessibly placed at 
Be fee beeper ee rere td 
error in connection. Every” Kellogg. transformer is thoroughly tested 
ing our plant and we guarantee the purchaser a product 
exceptional efficiency, 


No. $01 —Ratio 4)4— to 1-84.50 each 
No. 502—Ratio 3 — 0 1—84.50 each 


KELLOGG SWITCHBOARD & SUPPLY COMPANY 
Chicago 
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Craftsman Lamp for Library Table 
Is Easily Made 


GIMPLE in design and not dificalt to 
‘make, the cal lamp illustrated below 
is intended for use on a mission of “crafte- 
man” library table, ‘The shade may be of 
sill or parchment, or constructed of wood 
and stained glass in the home workshop. 
The lamp is proportioned for a tworlight 
fixture. 

‘The base is a square of 13¢-in, 
quartered oak, with a 3;-in, hole bored 
through the center. Another %-in. hole is 
bored, preferably with a doweling jig, from 
fone edge of the base to meet the central 
hole. The base is then chamfered, the ends 
being finished first to avold chipping and 
splintering. 

The post is 14; by 18f by 9% in, ‘Th 
ccenter of one end is found by drawing diag. 


fonal lines between the corners, and a 34-in. 
hole is bored the entire length, ‘The eham- 
fers, which run out 244 in. from the lower 
‘end, are then planed accurately. 

‘The top is made by aquaring a piece of 


and chamfering the edges, It ix bored with, 

in. hole, ‘The four braces are cut from 
stock 34 by 134 by 244 in. ‘The curve is cut 
fon a band or jigaaw, or with a coping saw, 
and the Jin, chamfer planed as indi 
cated, 

‘All the parts should next be seraped and 
sandpapered. ‘The post is fastened to the 
base by means of two No. 10 bright 23¢-in, 
placed as not to block the 
cord hole. The top is fastened to the post 
with glue and finishing nails, and the holes 
are plugged with stick shellac, The braces, 
are glued in place. 

‘Any method of finishing may be used, 
Usually it is best to match as nearly as 
possible the finish of the table on which the 
lamp is to stand. ‘The wire and fixtures 


will be found very cary to 
Neri R. LaVoy, Hudson, N. Y. 


A tuned radio frequency unit to 
add to your present receiving set 


A Pullman play table for the 
children 
A galloping merry-go-round 
A better looking job, valuable 
shop kinks, and an unusual va- 


riety of workshop, “‘shipshape 
home,” radio, and auto articles. 
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worth-while opportunity 
get out of the poor 
paying job with no fu- 
ture, into work where 
the big money is mad 
The Rahe Auto & 


Tractor Schools, the first 
and largest in the workd, 


ing offer to 

Previous experience 
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St.Louis Man Discovers 
New Kind of Heat! 


Amazing New Invention Does 
a With sig Coal and Wood 


3 Times the Heat of Coal 


hy simply 5 eee valve 


Cheaper than coal or 
wood 


Fits all stoves—any Mall Coupon for Free Offer 
kind or size “ 
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